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PAur  I. 


REPORT  OF  THE  COMMISSION. 


Reasons  tclUch  led  to  the  cppomtment  of  the  Commission: 

The  serious  natnr«  and  extent  of  the  floods  in  a  large  number 

of  the  ^ti*eajus  throughout  the  Btate  have  long  been  a  source  of 
injury  and  danger  to  eitixenis.  Progressive  changes  in  forestry 
and  cultivation,  in  hjdrographic  conditions,  in  the  density  of 
population  and  consequent  increase  in  the  value  of  lands  subject 
to  Hooding;  have  tended  to  aggravate  rather  than  ameliorate  this 
injury  and  danger. 

The  failure  to  take  proper  corrective  measures  has  been  due 
In  no  sense  to  a  want  of  interest,  intelligence  or  energy  on  the 
part  of  the  citizens  of  the  State:  Three  obstacles  have  generally 
rendered  individual  and  local  remedies  difficult  and  ineffective: 

1.  The  complexity  of  the  hydrographic  problems  usually  in- 
volved In  flood  conditions  require  for  their  solution  an  amount 
of  technical  investigation  that  is  generally  of  prohibitive  cost 
to  individuals  and  small  municipalities. 

2.  The  proper  remedies,  when  ascertained,  demand,  in  most 
cases,  the  acquiring  of  land,  water  rights  and  easements,  which 
are  beyond  the  powers  of  individuals  or  minor  municipalities  to 
secure. 

3.  The  distribution  of  the  burden  of  expense  of  improvements 
in  a  manner  equitable  and  mutually  satisfactory  to  the  various 
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Interests  concerned,  is  practically  impossible  withoat  official 

power  uf  astsewsiiient.  „ 

With  the  evident  desire  Lu  aeleruiluB  in  general  what  measnres 

or  legislation  were  needed  to  overcome  the  obstacles  and  to 
s^p^^o^tHe^^o^l^^pthe^Stat^  poper^anij  f^s^l^Ie  n^eans  ^ 
fioo'd  preventiou,  the  Legislature  of  the  State  of  New  Yoik,  la 
April,  1902,  enacted  the  following  law  creating  the  CommlsBion: 

AN  ACT  to  provide  for  the  appointment  of  a  coiniiiissioij  lo 
investigate  the  causes  of  noods  and  overlluws  uf  rivers  and 
iowatirp%Odf«l94  aiid  to  tnaty  •  r^c^oMmeildatiOhb  fOi^  i^reTenting 

fipc^Si»4«^nlJ^prii  if^l^aft^  winh  tbeiiappnjval  df  ttai  Governor.  iPassedt 

thrcC'fifths  Iscinj?  present 

.  The  People  of  tImStatr  of  Xew  YorJc,  represented,  in  Senate  Qnd 
Assembly f  do  enact  as  follows: 

Section  1.  The  governor  is  authorized  to  appoint  within  thirty 
a&^B^rl^  pm^^ii&i'^'^^iSiiizim  of  the  state,  Who, 
Mgeihef liiittli  AedBBBttfibdtBndsBtaiii  IniMSTrwtiflfs^atM  a«at!^ 

l^mtx  fish  and  ga^m^i 

and  the  attorney  .-general  shall  constitute  a,  commission  to  be 
known  as  the  water  storage  commission. 
iii§  ^uTHe  '^in^^piatotfage  «0iB!iidi6Sl<^ner8  hei'^la  provided  for 
Vbim^^ff^iOP  l^nkfimg  pppa  th^  4ilM»)wgmof]tib«lr>  duties  ttalte- and 

f ubscrib^  tl^^  of^  o^^ce  a?^^  .^l^  ^^^  IW^  ^ 

the  office  of  the  secretary  of  state.  Thev  shall  receive  no  salary 
hut  shall  be  paid  their  actual  and  necessary  expenses  incurred 
in  the  performance '<»f  their  duties.  The  otRce  of  such  commis- 
fp^  dhaU  ^  at  j^e.^iAol Jb|  ^hf <  9ktst  ^ : AU^ajp;.  3:^  isapjd  lifoani 

exceed  two  thousand  dollars  per  year.    The  attorney-general 

n\u\]\  appoint  one  of  his  deputies  to  render  such  legal  services 
as  may  beireqUired^  and  the  statt»  etigiheer  and  surveyor  shall 
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miuiivd  to  make  such  survi'vs  a.s  luav  be  fimnd  to  be  advisable. 
The  compensation  of  the  persons  so  appointed  and  <lesignated 
■hall  be  paid  from  the  moneys  herein  appropriated. 

§  3.  The  eommiflsion  when  wo  appointed  Bhall  proceed  at  once 
to  make  such  sorveys  and  inyeatigations  aa  may  be  proper  to 
determine  the  causes  of  the  overflow  of  the  varions  riveTfi  and 
water  courses  of  the  state  and  to  determine  what,  if  anything, 
can  be  done  to  prevent  such  overflow. 

I  4.  The  commission  shall  report  in  writing  to  the  legislature 
on  or  before  March  first,  nineteen  hundred  and  three,  and  file 
in  the  office  of  the  state  engineer  and  surveyor  all  map6,  plane 
and  snrreys  and  transmit  to  the  legislature  with  its  report  such 
recorameiidations  as  it  may  have  to  make,  and  from  and  after 
such  date  such  commission  shall  cease  to  exist. 

§  5.  The  Bum  of  five  thousand  dollars,  or  so  much  thereof 
as  may  be  necessary,  is  hereby  appropriated  from  any  moneys 
in  the  treasury  not  otherwise  appropriated,  for  the  pupposes  of 
such  commission. 

§  6.  This  act  shall  take  effect  immediately. 

PERSONNEL  AND  ORGANIZATION. 

The  Commission  as  completed  by  the  appointment  of  five  citi- 
zens by  the  Governor  on  April  seventeenth,  comprised  Hie  fol- 
lowing gentlemen: 

John  C.  Davies,  Attorney-(reneral. 

Edward  A.  Hond,  State  Engineer  and  Surveyor. 

Charles  8.  Boyd,  State  Superintendent  Public  Works. 

D,  C.  Middleton.  State  Oomuiissioner  Forest,  Fish  and  Oame. 

Olin  H.  Landreth,  Schenectady. 

John  L,  King.  Syracuse, 

Elnathan  Sweet.  Albany. 

George  \V.  Rafter.  Uochester. 

George  R.  Finch,  Glens  Falls. 
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On  April  twenty-nintli  tbe  members  of  the  OommiBsion  met  in 

Albany  and  organized  by  Uie  selection  of  iloii.  ,lolm  C.  Davies, 
Attorney-General,  as  chairman,  and  at  a  meeting  of  the  Oonunin- 
aion  held  on  May  twelfth  Mr.  Harrj  Bates,  of  Rensselaer,  was 
elected  as  secretary  of  the  Commission. 

Upon  applicaftion  to  the  State  Superintendent  of  Public  Build- 
ings, an  office  on  the  fourth  floor  of  tbe  capitol  building  was 
nssigned  the  Commission. 

MEETINGS  OF  THE  WHOLE  COMMISSION. 

The  following  is  an  outline  of  the  meetings  of  the  whole  Com- 
mission which  have  been  held,  with  a  summary  of  the  more 
important  actions  taken: 

First  meetingr.  held  at  the  offiee  of  the  State  Engineer  and  Sur- 
veyor, Albany,  April  twenty-ninth.  Meeting  for  organization  and 
general  discussSon  of  the  scope  of  the  proposed  work  of  the  Com- 
mission. Hon.  John  C.  Davies,  Attorney-(ieneral,  was  elected  per-  • 
manent  chairman,  and  a  committee,  comprising  Commissioners 
King  and  Middletou,  was  appointed  to  consider  and  report  on  the  . 
matter  of  the  selection  of  a  secretary.  Commissioner  Bafter  was  re- 
(jucsied  to  report  at  the  next  meeting  as  to  the  extension  of  llie 
number  of  stream  gauging  stations  in  the  State  under  the  exist- 
ing system  of  co-operation  between  the  United  Btates  <ifoio||:iral 
Survey  and  the  New  York  State  Engineer  and  Surveyor. 

Second  meeting,  Onoiid;ijra  lake.  May  twelfth.   A  meeting  held 
for  genera]  business  and  for  the  inspection  of  flood  conditions  in  ' 
the  vicinity  of  Syracuse. 

The  Commission  elected  as  its  secretary,  after  the  report  of  the 
ripecial  committee  appointed  for  the  purpose  of  making  a  recom- 
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mendatioD,  Mr.  Harry  Bates,  of  Bensselaer,  at  a  salary  of  |1,600 
per  annum. 

Oommieflioner  Bafter  submitted  a  report  on  the  extension  of 
stream  ganging  stations. 

Commissioners  Sweet  and  Bond  were  named  as  a  eommiltee  to 
prepare  a  form  of  circular  blank  for  the  collection  of  information 
and  statistics  from  different  parts  of  the  State  concerning  flood 
conditions  and  damages. 

Commissioners  Davies  and  Boyd  were  appointed  an  auditing 
commit  lee  to  have  charge  of  the  finances  of  the  Gommist^iou. 

Commissioner  Bafter  submitted  important  legal  questions  per- 
taining to  riparian  rights,  wliich  were  referred  to  Attornej-Geu- 
eral  Dayies  for  an  opinion. 

The  Coiimiission  made  a  tour  of  Onondaga  lake  and  its  outlet, 
and  Oswego  rirer  as  far  as  Phoenix,  and  on  the  day  following  the 
('ommiisjsiion  inspected* a  proposed  reservoir  site  on  Onondaga 
creek  near  Tally. 

Third  iiieetlnp:  at  the  capitol,  Albany,  May  twenty-ninth. 

The  form  of  information  circular  blank  which  was  submitted 
was  discussed  and  adopted,  and  the  secretary  instructed  to  dis* 
tribute  the  blanks  throughout  the  State  to  members  of  the  Legis- 
lature* and  to  superrisors  and  other  oflScials  in  flooded  districts. 

In  order  to  provide  for  systematic  work,  and  the  concentration 
of  indiTidnal  effort  in  definite  localities,  the  Commission  divided 
the  State  into*  four  divisions,  and  assigned  two  members  of  the 
Commission  to  each  division,  an  engineer  being  designated  at  the 
head  of  each.  These  divisions  were  as  follows: 

Division  Na  1.  To  be  known  as  the  western  district. 
Bounded  easterly  by  a  line  between  the  watersheds  of  the  several 
finger  lakes  and  that  of  the  Genesee  river,  the  Chemung  river  and 
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iag  Oswego  river,  including  the  watersh(jj}ipj[jy^  Sftg^iJ^im^tt^. 

iiig  watersheds  of  the  Hudson  and  the  MjjU,^w^.^iy;^s  4i|jf).tj^(^Mr, 
DiVjjaioiif  Xo  .^)e  ]i^H»wii  Ufv  tlie  in)i  U|e^  u.  divisiMiL  Xhi; 

The  assignments  of  commissioners  to  t{ie,fij^yevf^l  idivi|iioA^  iwsere 

'  l'''irst-^Commi5*si6nei'S  F>«mdreth  and  Middleton.  '       •  '    -  • 

**'*yfc6tod^--CJMnM%8ioii6r«mftt^                  ' :       '  '     • ' 

Third— Commissioners  Sweet  and  Finch.         .'.  i 'J  ► 

Fourth^CieWiWliisrdii^rs'.Boj^daiid  Boti           '        '  ^  ■  ' 

]Potirth  meeting  held  at  the  Bennett  house,  Binghamton,  June 
nineteenth.  Informal  meeting  was  held  with  the  city  offlclala 
and  representative  citizens  of  IMnghamton  to  consider  the  matter 
of  tjoods  in  the  Susguehanna  river  and  the  feasibility  of  measarea 
of  prevention.  Following  the  meeting  the  commissioners  visited 
the  portions  of  the  city  subject  to  inundations. 

In  business  session  the  Commission  appropriated  to  each 
divisional  sub-committee  for  expenses  of  local  work  on  the 
divisions  the  sum  of  $400.  Commissioners  Landreth  and  Middle- 
ton  submitted  an  outline  of  the  system  of  inspection  and  visita 
tion  to  be  followed  upon  the  t\'estern  division. 
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Sixth  me€tiiig  held  at  tbt*  capitol,  Albany,  November  eleventh. 
The  Commission  voted  to  close  up  the  diyisional  reports  by 
December  first.  Commiseionere  Sweet  and  Laudreth  were 
elected  a  committee  to  prepare  a  draft  of  the  final  report  After 
recess  the  CommisBion  met  at  the  rooms  of  the  Albany  Chamber 
of  Commerce  and  received  reports  from  that  organization  and 
from  sub-committees  from  adjoining  cities  and  towns  which 
had  been  co-operating  with  the  Albany  Chamber  of  Commerce. 
In  the  evening  of  that  day  the  Commission  was  given  an  informal 
reception  by  the  University  club  of  Schenectady,  at  which  Com- 
missioner Bond  outlined  the  scope  of  the  work  being  carried  on 
by  the  Commission.  On  the  morning  of  November  twelfth  the 
Commission  met  at  the  Edison  hotel,  Schenectady,  and  heard  ^ 
delegations  from  the  city  and  suburban  points  concerning  the 
matter  of  floods  along  this  portion  of  the  "Mohawk  river.  The 
Commission  then  took  a  special  train  furnished  by  courtesy  of 
the  New  York  Central  railroad,  and  visited  several  points  along 
the  Mohawk  river,  stopping  at  Amsterdam,  Fonda,  Canajoharie, 
Little  Falls,  Herkimer,  Utica  and  Bome. 

Seventh  meeting,  held  at  the  office  of  the  Commission  in  the 
capitol  December  twenty-ninth  and  thirtieth. 

Two  delegations,  one  from  Auburn  and  one  from  Canajoharie, 
appeare(9  before  the  Commission  with  reference  to  flood  condi- 
tions on  the  outlet  of  Owasco  lake  and  Canajoharie  creek, 
respectively.  The  information  and  statisticB  gathered  from  the 
four  divisions  of  the  State  were  fully  discussed  and  the  general 
i  enor  and  scope  of  the  report  of  the  Commission  considered  and 
adopted.  The  matter  of  legislation  necessary  to  render  feasible 
and  to  carry  out  public  improvements  for  the  prevention  of 
floods,  the  reclaiming  of  the  larger  swamp  areas  in  the  Stat<' 
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and  the  storage  of  water  was  fullj  discussed  and  recommenda- 
tions agreed  upon. 
Eighth  meeting,  held  at  the  capitol  office  oh  January  eighth. 

Hon.  John  Cunneen,  who  became  a  member  of  the  Commission 
by  virtue  of  his  succeeding  Hon.  John  C.  Davies  as  Attorney- 
General  was  present  and  was  uuauiUioubly  chosen  permam  ut 
chairman  in  place  of  Attorney-General  Davies,  retired.  The 
work  of  the  Commission  was  gone  over  with  the  new  chairman 
and  further  discussion  of  several  points  in  the  flnahreport  was 
had. 

Mr.  William  B.  Jones,  as  secretary,  submitted  a  communica- 
tion from  the  Albany  Chamber  of  Commerce  relative  to  the  pres- 
ent existence  of  two  ice  gorges  in  the  Hudson  river  just  below 
Albany. 

It  was  the  intention  of  the  Commission  bj  dividing  the  State 
into  divisions,  that  the  two  commissioners  assigned  to  each 
(iivision  should  confine  their  efforts  to  the  deiaiied  study  of  the 
conditions  prevailing  in  their  respective  divisions. 

It  is  clearly  evident  that  within  the  short  time  available  and 
with  the  meagre  appropriation  furnished  the  Commission,  no 
exhaustive  or  comprehensive  study  of  flood  conditions  could  be 
accomplished,  and  the  Commission,  therefore,  has  confined  itself 
to  the  very  necessary  preliminary  work  of  collecting  general 
information  concerning  the  distribution  and  extent  of  floods 
throughout  the  State;  to  ihe  ascertainment  of  the  general  char- 
acter and  extent  of  the  injuries  suffered  thereby;  and  to  the 
determination  of  the  general  type  and  character  of  remedial 
measures  available. 

It  was  expected,  as  has  been  realized,  that  the  preliminary 
investigation  of  the  first  year  would  show  to  the  Commission 
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tions  and  surveys  were  needed  before  actuallj'.ii^deir;|liJl(Ml9iiUi9 
^■{•i^k  of vfloo^  pr^«e]itiipD»  op  stTcamrf niprp^^Pi^i?    ftlifr  m^us 

ijortioi^fi*  of  tb^  Btftt^*.;  1-4  :    ■  ;v  •    '  .>m'7/  .tl'■'^rrA.^J  iin<<\,  .noil 

BUSULTS  AND  COXCLUSIONS. 

fThe  idfttft  -  reoiMcM  by:  ^&  'maiotlBf.  stob-acndnriittbeBy :  'mboto 

reportij  ui-euiuiexed  to'and  ionn  a,pant  of  >tiBa:re|iOft^«i$bow  ^daov- 
ttf^es  oariMwdHbjr  iktods  IHi'itbisifBtate  Hurioii^vlS^t  agirei^fiiig 
more  than  three  million  dollars.  The  reports  from  wblckltii^ 
oniNniiit  .of  ihe^  .dtnaases .  are  Teoni^iiecl  mxc^t^^  incoiUpMt^  Mnd 
dou]^ilesi»  greatly*  uudecstate  the  total  daiu^e*  from*  this  caosei 
These  pecuiiiai^  dttmai^'aire  ^^  -ntemm  titeio^ly  injfitiai  aw- 
tauit'd  l)v  the  citizeus  of  the  State  and  frequently  not  the  worat 
lAfes:  The*  liAw/  ati4'  daiiger  ter-  life^  tbe*  aecioiia .  fmiiainiieat  of 
health  and  the  causing  of  extremely  iiiiHanitiirv  ctrnditions;  tbe 
pliydieaf  'Mlffcnriii^y  anxiety' and  ffiar/aild  theiaeriooa  ineoiiYeiib 
ence  and  interruption  to  private  and  public  activity,  eomprlse  a 
Hat  of  Hood  «<e8iilt0  tboA^eavaieltbftr/be  aiaemd:iiontem^at8aAed. 
The  divCTsity  of  form  asairmed  by  tiood  qqnditions  throughout 

^\iei  ^^it9mtim  of 't>riti^es  and -roads  and!  tluei  rosoLtingiiaiteiii 

f«rnv  Whil^  th^  deistiniciridn  )Cp6|)8  aiid  :^oiw<*,  itaie  doUtidii^^af 
fbei'soi^^audi  idtel0u{ftiaDf:rtaia8»cfliou^al;  'iip<Nsi^ii)ii9);oaf|^idt 
eifitletfl  ^8onii'fl»if8tilatefiiiie  elftb^(gr««f(ie#»8eiitetf«  dfntemsfr 
and'oneic^miiiDilaiibeflandeijc^  Mgbe&t  Jei^tilit^.  >ii}e«id«ai4fei#l^ 
immenee  areaa  of  fertile  riyer  and  bottom  ]ml^*,Wtxk0fiki^m 
betng^naedi  fot]tbeilmo^.:iraliiable^  pu^lMlsea;  .yaluaWe  a^burban 
ikuid8'and>lot»tfire  kept  frobiiOceapatloQH&nd'idevelopm^oil^rg^ftt 
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mmrlievP'  of  -haifcies  and  'loti:  ajre-  perioAleAUy  .iDiiiidiited:  with 

resulUi^  da^gi^i  io<:i^^meuQe;  .untiealthful  cesults;.  saw- 
erfr,(|ir9r^o(ii^!f«ji4''  reitd^ned  isdvseeis  /  i)f 'danger  .rattier  >13ian 

|>ieQefit;  raiJi'ciadi  (uinliti^P^lej  tf is  iiitfirrupted^  iga«  ^d  eiecr 

f4Ctoi:ie&>  are  shut;  tiowja.  j^-itli  nresjiiltiiig  loss  ; to  owoers  ajid 
tWfif»r<?yii;7/  }■•  *v7MJi  .-.{1      v'i        mh:  <iir-'»  .;i:f       rji  j,  .v!*  '  -^i 
The  ills  suffered  by,  the  iMiJOpfef  fi**ui  Hoods  are  i-uudered  ili<^ 

of/l^,f^ajinfalI;  wkkh'CQastitates  tbe^  caily' source  of  stream  flow, 
md  )Ll#/ir|'i^.Qla4'i^^jjLS  ^rea^ljr  ,|p(xyease4.'ia  .our  .cljkmate  b^^ause 
trlK^iwinter  piecipitation  largely  falls  id  tbe-lcarm  oi  enowwhicii 
rc^mains  ou  the  ground  until  the  approach  of  warm  weather  in 
thfiftfH'm^^' whan,  rapidly  ilneHed 'by  this  ftnn  and  warm  tains;  it 
om'flA^NVfi  the  Htrea»is,  ieimt6ftice'g»£geS'and  the  moat  damaging 
Hoods  known  onimic  principal  tiTerat>MV-  [.i-n-. .  ir  M"..  i  - 
•ii^jhie  intaditliland  imiMOiitaiice  /ofi^this^  sal^ef  t:ot,reg^iluting.  the 
tt^Wii^s'flitii^soii^.jQaoiiQtAbe  :aif|iitefHalied;*ira^«mtr  OMiBiiSfi^^  -its 
)t^4i>|oi)}  jKi((tH0i^^d  elfij^ct^inciudiug  jutit  <oiiJ(y  tU^m^mik  antl 
tiiicti^ol  toadM»la^»«eaffia«^8itii^/p«i>l|o[li«altbftuid 
haJli?W't»"B»aiidiIth0'dei\it{j<#piiiciktjOl:j^^  i;  .wn,  t»>sHii.{  la 

Water  is  the  life  blood  of  organic,  inammat«iDfi^mi^*il4]c«»tbfi 
(fiwuiatijwkfof  itlm  bJwQ<l^iUi  iivAiftww«h^**'**^W.v,<\Niatj»ri  i^hij«iBed 

♦ 
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rills,  brooks,  creeks  and  rivers  to  the  ocean.  This  return  of  the 
rainfall  to  the  ocean  in  continuous,  but  exceedingly  irregular. 

The  development  of  civilization  finds  in  the  unregulated  opera- 
tion of  this  great  natural  process,  as  with  all  the  great  forces  of 
nature,  many  problems  to  solve,  and  it  is  one  of  the  problems  of 
engiueoriug  science  lo  direct  and  regulate  the  forces  of  nature 
involved  in  the  injurious  irregularity  of  the  flow  of  water  courses 
for  the  greatest  convenience  and  use  of  mankind. 

Beason  and  experience  have  taught  but  two  methods  of  nuti- 
gating  or  preventing  the  effects  of  tloods  which  attend  this  great 
Irregularity  of  the  flow  of  streams.  The  first  method  is  by  enlarg- 
ing and  regulating  their  channels  to  provide  sufficient  waterway 
for  the  flood  flow,  and  the  second  by  storing  the  flood  waters  of 
streams  in  reservoirs  to  be  used  when  needed  to  regulate  their 
flow. 

The  characteristics  of  the  watershed  of  each  particular  stream 
requiring  flood  regulation  must  determine  which  of  these  two 
methods  should  be  employed  for  its  improvement. 

The  divisional  reports  of  our  sub-committees  show  that  there 
are  a  good  many  streams  in  the  8tate  where  the  topography  of 
the  watersheds  does  not  afford  available  sites  for  storage  reser- 
voirs that  can  be  developed  within  permissible  limits  of  cost,  and 
in  these  cases,  if  flood  regulation  is  required,  the  flrst  method 
must  be  resorted  to. 

These  reports,  however,  fortunately  show  that  most  of  our 
important  streams  can  be  regulated  by  storing  their  flood  waters 
by  reservoirs  on  the  streams  themselves  or  upon  their  tributaries 
lit  moderate  cost.  Wherever  this  latter  method  of  flood  regula- 
tion is  available,  it  presents  great  and  manifold  advantages  over 
the  first-named  plan  of  channel  improvement — the  one  tending 
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to  produce  a  uniform  flow  throughout  the  year,  while  the  other 
retains  the  mazitnum  flow  within  the  channel  of  the  stream  with- 
out diminishing  the  irregularity  of  its  flow. 

Besides  the  prevention  of  freshets,  the  benefits  arising  from 
rirer  regulation  by  storage  may  be  considered  under  its  four 
most  important  relations,  viz. :  Its  relation  to  the  public  health, 
to  naTigation,  the  reclaiming  of  marshea  and  the  development  of 
power. 

It  improves  sanitary  conditions  by  affording  a  pure  mnnicipal 

water  supply  to  man^'  cities  and  villages;  by  preventing  malarial 
conditions  from  decaying  vegetation  resnlting  from  the  overflow 
of  streams;  by  permitting  the  full  operation  ot  city  and  village 
sewer  systems  now  periodically  interfered  with  by  freshets,  by 
greatly  increasing  the  low  water  flow  of  streams  carrying  sew- 
age, thus  preventing  the  nuisances  now  prevalent  along  them 
during  the  dry  st^ason;  and  by  doing  away  with  the  privation, 
exposure  and  hardship  so  conducive  to  disease  in  flooded  districts 
during  freshets. 

Closely  allied  to  the  matter  of  floods,  lies  the  case  of  the  exten- 
sive areas  of  swamp  landh  ami  Imnls  mandated  regularly  and 
for  a  considerable  time  each.  year.  These  aggregate  not  less  than 
200,000  acres  and  include  some  of  the  most  fertile  and  productive 
lands  in  the  Btate  when  properly  drained  and  cultivated.  A  con- 
siderable part  of  these  lands  is  entirely  withdrawn  from  cultiva- 
tion, and,  of  course,  substantially  from  taxation;  other  portions 
can  only  be  used  for  low  grade  agricultural  purposes,  such  as 
pasturing  during  a  short  portion  of  the  year;  others  still  can  only 
be  used  during  dry  years.  The  remedies  needed  to  reclaim  these 
lauds  in  general  are  the  same  as  those  required  for  flood  pre- 
vention where  regulation  must  be  resorted  to,  and  include  gen- 
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Water  storage  on  inai^^W^f  .1^jSWe.fWo«ld.f{«rol^h  tbet 

vymg  4ititiOt  tftiefiQiittiidietorage-^9tei9r;<NitJined  iiift|ie.  .«iib-eo»r 
niittaefs  iN^port  lOf  «th«  east-era- idi vision  would  .grifat^  iproiuatt^ 
1lbe:naviffal3oiiio§ith4flpper(tiAaA  iectjkMinOf 'tbe  BhidMvuot  opljr 

by  increasing  its  minimuni  depth  over  a  foot,  but  b,y  doing,  awaj; 
tifd^fa  Atod  cnnieBtfiiinMeli^b^i  oafnrjriikg'ii^reat  qnantltiea  ofi  sand 
and  sediu^t^  continually  iorju  X^mur:  inyol*;iHkg:  costly  {tedg^^g 
gpdratioiuhiiii  thid  patt  0I  •tb^ifiirer'iiad^l^if/irend^inBg  tbardaeto 
aftd  sUps.>always  acfiesfiiji)le*.   ....      ,  •  •      .  <        ^  ^. 

V  ^The  greaieatiraManeftt  .to  itHe^liitura  sifi|iirllb.fm4.  {ircNl^erit^  .  tl2<& 
B4«a^e^to  -j^e  ontioipaited  trom  t  liis.  oaethod  9i  iriji^Lv  impnQveno^ajt^ 
bonfeve^f  Ifci:  thKfc)  It  re^darai  avaUalile  itUfii v£^fr  'ammuit  of r  ^nex^, 
stored  bvilh«i  8im  in  the  surplus  .iainfjliil;whit;Ujflows:£i'om  a^gf^at 

pMiiaf'i1b'«hi|^c'wateFiii6^.  >/i '*     ^y-.'-i-'tu'  U  

When  we  consider  that  the  flood  flow  of  mosj,  of  ili^a  Iqirger 

8iD90aama.is7«oiai.5O))fo  1^  jklmo^ttlie^miiiiiiffilBii  i^fr^i^l94vtM?'^e 

flifferenc^i  betv\(ee!u  rtoud  aud  JoHi  water  .  flQ^j.ift^nwy  of  theic 
tr£Uatu4i^B<ia  inttQbig09a^9^{^di<t^tit^'gne4it^;f[|Q^)j 

MCtrom  liO  t»)  aO  lhiies  Uie  least  liKaUhlyfU^KTfe,  tbfi.  W^V^fis^tyj.lQ^ 

f^t  iisftohe  fiH- cuniuete/t^xauiiilti^j  tl^iQenje)^P)e,i,thfe  P>la^J^  r,il^9a: 

8^()<l'>8f|uaBe*^tep,fwathf{a)fiq|ijximnt^  flo»'  of'  oveif  ^OjOOO  reufriA 
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a  ma^Rpm  I0PW)  o^f^w         <:iill»io,ffteti-«f8^pad  Mil  a  ^Idni* 

111^5419// flow  of  f less,  than  ciil)ic  'feet  p^i;  secoml.  The  water 
|N»WVlid0yft^)«iBdH^  ^;Q)llfik  riji^-iarq  rat«d/at  76i000  borae 
powe^i  Tl^?y  most  be  8upplem<?ntj?d  by  steajn  plants  to  fihrnislv 
this  amount  of  power  in  4ry  times,  and  if  rated  on  the  loir  water 

fl^jw  wouWjaat  aggregate  more jthaij  30,0()0  .horse  .powei\   If  the 

iwi<^r3i«f^«iiei»  Hr^fft  Motf otfed  l>y  ^toi^lge^AA  t9>  undoubtedly 

pfajLtt^aWfe,.  it  wftttli^  repde.F  QV.er  120i,4>0()  Jiorg^  pOkW^V  available 
oii;ilb|8s^rmaK'iua<im  -.^  ...ij  '  .|      i-  :  .  • 

.  .  The  Kwlspi)  nye??raf)Qve  Jroy^a#ords  a  more  ^tri^ting.  iUustra* 

^fi^-pMi^  Y^l^tl^ftH«wMw{*tQ^s^g^ti.^ftraUle^^^:^Jutt«^t  v)S  pt^wei-, 

>^^e%i|»onf#f  ^J|^fth)^eA\jeI^.vatiw,at:4Vhi^  of  ilA 

v^t^^Oi^inj^  JtJ^fififi^iwjfi^}  #tyi;^i«^jreiit?ltvftil».t?),.b^  lac^ted-. 
If,.ha9«i^;ii^fiy9|»c#  o^fabQu1f,4,|Ml^,aquai»  nuleB,i4,inajdmu]^  flp^ 

oiiWc  |f^ifi^.i|fC0pdv  r^Tb9,,vra1wi;ip&i^ei;:?ia.w«4^^lQFte4.^p  thifi 
l«^irt*^*im,^a|^fl»e<^ii%^;#t^^^jX9,9^^rsp^P^^^^^  ./.  •  „i 

efficiency  would  not  exceed  an  aggregate  of  3o,O$)ftib<ir0^>l^omei<f 

i/flS^:eiAa«pme  Jheieopg^srv^^we  /^9^9.%e^.ql,^\h.  i>m.unMA  ^t^imcy 

mvmf^of,Z^^,(^.^'^jf^j^^\xffT^  The..a4^iitiouu4  p<JW«v. 
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iHsee  tlie  eflScient  power  tbat  can  be  derived  from  460,000  tons  of 

coal,  ou  the  Black  river  from  8(H),U0U  tons  of  coal,  and  from 
2.0110,000  tons  on  the  Hudaon.  The  cost  of  these  improvements, 
HH  shown  bj  the  diTisional  reports,  bear  but  a  small  proportion 
to  the  value  of  the  benefits  that  would  accrue  to  the  State. 

These  examples  representing  sections  of  the  ^tate  to  which 
the  principal  studies  of  storage  conditions  have  been  heretofore 
diiected  repieseiii  only  a  fraction  o^  the  possibiiides  in  this 
direction. 

In  view  of  the  fact  thiU  t»ui'  agricultural  ivbuurces  are  pretty 
fully  developed  and  that  the  recent  growth  of  the  State  has  been 
largely  dependent,  and  that  its  future  prttgress  and  prosperity 
must  largely  depend  upon  the  growth  of  manufacturing  indus- 
tries, the  success  of  which  requires  cheap  power,  and  that  cheap 
electrical  transmission  renders  the  development  of  power  hy 
siiorji^^e  available  far  from  its  source,  we  believe  that  this  method 
of  river  regulation  has  become  a  public  utility  of  the  first  order, 
and  the  fact  that  every  improvement  of  this  kind  tends  to  im- 
prove sanitary  conditions  and  to  mitigate  floods  and  in  many 
instances  to  improve  navigation,  increases  its  importance  and 
urgency.  There  are  some  streams,  however,  where  devastation 
by  floods  can  only  be  prevented  by  the  method  of  channel  regula- 
tion and  this  method  should  be  included  in  the  general  system  of 
river  regulation. 

There  are  many  groups  of  individuals  and  many  corporations 
whose  ihterests  would  long  since  have  induced  them  to  carry  out 
one  or  the  other  of  these  methods  of  regulating  streams,  but  they 
find  it  impracticable  to  do  so  under  the  present  law  of  waters 
and  water  courses  in  this  State,  which  give  to  every  riparian 
owner,  however  small  and  insignificant  be  his  holding,  the  power 
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to  enjoin  any  change  in  the  nataral  condition  of  the  stream  his 
holding  abntfl  upon,  however  salntaiy  its  r^i^ulntion  might  be 
to  his  own  interests  and  of  however  vital  iuiportauce  the 
regulation  may  he  to  the  whole  community  atffected. 

It  is  largely  owing  to  this  mediaeval  condition  of  our  law  of 

waters  that  we  are  so  far  behind  many  of  our  sinter  States  in  the 
development  of  manufacturing  industries  by  utilizing  water 
power,  as  these  States  confer  by  **mill  acts  "  the  right  of  eminent 
domain  under  certain  regulations  to  individuals  and  corporations 
for  this  purpose. 

The  same  difficulties  in  effecting  improvements  are  met  in 
reclaiming  marshes  as  in  flood  prevention.  Mutual  effort  with- 
out some  central  official  agency  is  inadequate  to  carry  through 
the  needed  measures.  The  existing  Btate  drainage  law  was 
.  enacted  in  1869,  and  in  the  attempt  to  make  it  effective  has  been 
amended  almost  every  vear  since  that  time.  This  law  meets 
fairly  well  the  case  of  the  reclamation  of  small  tracts  where 
but  a  few  interests  are  involved,  but  is  inadequate  in  the  case  of 
large  undertakings,  and  though  it  has  repeatedly  been  attempted, 
it  has  never  yet  been  applied  to  the  several  large  areas  awaiting 
reclamation. 

A  f^stem  that  would  give  a  broad,  comprehensive  treatment  of 
the  State  water  courses  would  include  properly  the  considera* 
tion  of  the  problem  of  the  drainage  and  reclamation  of  the  large 
areas  of  swamp  and  wet  lands  in  the  State  in  common  with  flood 
prevention,  and  it  is  entirely  feasible  to  frame  a  general  law 
which  shall  inovide  both  these  important  subjects* 

The  time  has,  therefore,  arrived  in  this  State  when  the  con* 
tinued  denudation  of  forest.s  iiaa  iutensitied  freshet  conditions, 
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when  eUxitrical  progress  has  rendered  power  in  small  uniti 
economicaUj  available  long  distances  from  interior  sources  of 
generation  of  water  power  and  when  the  sanitary  reqiiirementa 
of  increasing  urban  population,  the  demand  for  draining  marshes 
and  the  increased  development  of  internal  water  communication, 
render  such  mill  acts  inadequate  and  demand  that  we  take  bm 
adyanced  position  in  this  matter  of  riyer  regulation. 

The  intelligent  application  of  the  principles  of  riyer  regula- 
tion, whether  hy  stoia^i*  of  the  ftoo<l  ttow  or  by  the  improve- 
ment  of  the  channel,  has  become  of  too  broad  a  significance 
to  be  entrusted  to  the  initiative  of  individuals,  localities  or 
corporations. 

All  experience  here  and  abroad  has  demonstrated  that  no 
improyement  of  a  river  by  dyking,  straightening  or  enlarging  its 
channel  can  safely  be  undertaken  except  by  treating  the  river  as 
a  whole  from  source  to  mouth,  and  that  the  principles  governing 
the  intelligent  regulation  of  the  flow  of  streams  by  storage  reser- 
voirs^ yi& :  That  for  the  prevention  of  dangerous  floods  the  stream 
must  be  put  under  control  throughout  the  districts  damaged  by 
floods,  and  that  for  the  highest  development  of  power  the  storage 
reiquired  for  regulation  stiould  be  distributed  ratably  upon  all 
the  tributaries  according  to  the  area  of  their  respective  water- 
sheds, and  at  as  great  an  elevation  as  is  consistent  with  the  cer- 
tain repletion  of  the  various  reservoirs. 

The  fulfillment  of  these  requirements  clearly  conld  not  be 
expected  if  this  class  of  improvements  were  left  to  the  def^ultory 
results  of  individual  or  corporative  initiative,  a«  is  done  in  the 
mill  acts  of  various  States  in  this  country. 


^%tk^i^  \l^llmW^y^iL^^ti^^^^^m^ug  imamtiiinisig 

State  superyisiou  and  control,  by  a  commission  of  recqgitii^ 

competence  and  charactePj^  woulcj^not  .0|ily^^8ec\jre  the  ^iept^flc 

and  importance.  Legislation  providing  fs>p  ^];|9^,^a^  B^fi^j^  Qi 
river  regulation  is  in  our  opinion  a  great  and  urgent  public 
necessity. 

We  believe  such  legislation  should  umbiace  tbe  following 
essential  features: 

tern  to  a  jHer[Miiit'n4^  goqjnjj^^^jpi^,     ^.^r  .^.^^  .»t  m'  i  i  liiiiii   •  i  .: 

bf  byjp4i|)jjcati<^i?j;l)j;  yi^,co|np4s8|en jif  ^i^otipe  ef  .J,flt^ntiOI^  t<?i 

inf?  J^cts  f i^m  wWch  they  deem,  it  n^ce^sary  to  re^ulalje  the  flow 
of,  the  stream  in  the  .interest  ol  the  public  health  or  safety,  and 
npt^ce  to  all  interested  of  time  and  place  to  hear  objections. 

It  should  be  made  the  duty  of  such  commission  to  investigate 
the  subject  matter  presented  in  such  petitions  and  to  approve  or 

disapprove  the  work  they  contemplate.    If  they  approve  the 

.'dj  lo  d'^i'iui'jii'jir.'d  ^jr.j  t,'l  IjIl;- ■'■  .f^    .  -■V'  ,i  . -J 

worlty  the  act  should  empower  and  direct  them  to  prepare  the 
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necemry  maps,  plans,  Bpeciflcations  an'd  estimates  and  to  exe- 
cute the  work  by  contract^  and  stringent  regulations  and  safe- 
guards should  be  provided  in  the  act  for  its  execution  in  thii 
matter. 

For  the  acquisition  of  the  necessary  property  rights  the  act 
must  obyionsly  confer  the  right  of  eminent  domain,  and  it  should 
clearly  provide  adequate  machinery  for  carrying  out  condeiiiiia- 
tion  proceedings^  reserving  the  right  of  appeal  conferred  by  simi- 
lar statutes  of  this  State. 

When  the  entire  cost  of  any  such  work  of  improvement  shall 

have  been  ascertained,  the  act  should  make  it  the  duty  of  the 
Water  Storage  Commission  to  assess  the  aggregate  cost  of  each 
improvement  equitably  upon  all  the  beneliciaries  in  proportion 
to  the  benefits  accruing  to  each,  and  to  provide  methods  of  coUee- 

tion  conformable  to  the  tax  provisions  of  our  statutes. 

To  insure  the  progress  of  such  improvements  without  financial 
hardship  upon  the  beneficiaries^  the  act  should  provide  for  the 
issue  of  .bonds  limited  in  amount  to  the  aggregate  assessments 
upon  such  beneficiaries  and  secured  by  such  assessments  as  is 
done  in  all  important  public  improvements,  and  providing  in  the 
usual  manner  for  sinking  funds  and  interest  charges  and  the  cost 
of  maintenance  in  determining  the  yearly  taxable  assessments. 

We  are  firmly  convinced  that  the  prompt  inauguration  of  such 

a  policy  by  the  Legislature  would  more  profoundly  inliuence  the 
progress  and  prosperity  of  the  commonwealth  than  any  public 

euierprise  to  which  its  attention  can  be  directed. 

The  cost  of  the  system  of  river  improvements  provided  by 
such  legislation  would  fall  entirely  upon  the  beneliciaries  of  the 
several  works  of  improvement,  except  such  expenditures  as  may 
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be  incurred  bj  the  commission  in  the  investigation  of  such  of  the 
projectB  brought  before  it  by  petition  as  it  finds  it  neoesuiy  or 
expedient  after  careful  examination  to  disapprove,  for  which 
expenditure  there  would  be  needed  a  small,  annual  appropriation 

bj  the  Legislature. 

The  attention  of  the  Legislature  is  respectfully  invited  to  the 

appended  reports  of  the  four  division  sub-committees,  which  dis- 
cuss the  causes  of  floods  and  methods  of  prevention  on  the  sev- 
eral divisions  and  are  accompanied  by  interesting  and  valuable 
local  reports. 

Additional  maps  and  data  derived  from  surveys  made  by  us, 
now  in  course  of  preparation,  will  be  added  to  the  appendices  of 
this  report  at  an  early  date. 


Financial  Statement. 


Appropriation  for  the  Gojoimission  under  chapter  406 


of  the  Laws  of  1902 


15,000  00 


The  following  are  the  expenditures  by  months  for 

office  expenses,  printing,  Commissioners'  traveling 
expenses  and  secretary's  salary: 


1902. 


May 
June 


179  04 


379  99 


July  

August . . 

Reptenlber 
October . . 


469  73 


476  22 


'SU  23 


793  43 
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NtfvtaiiMr^>  la  siQOKSf  H^it^i  9jU.ai  ftfim'i^mQ'^  ^tU,  L^M'i  $6fmi 

Total  expenditures  to  Jannaxj  fUteenth   $4^70  50 

9ii'      t-iiiviii  villi, i^'ji     '^71  n,i>' ;.•»,!  M/:7  to  irt^nsajrf^^ 


BespeetfuUy  Bobmitted, 

EDWABD  A.  BOND. 


0HARLE8  S.  BOYD. 

u«.,e«   OLiKB.,i^}fj)gf:j^.,„ 

==--=-—  JOHN  L.  KINO. 

ELNATHAN  SWEET. 

.soer 

»   ,   ViilA, 

(H:  ^;TS   oafjT' 

 vftft 

1:1:  iCi.   iBv^vA 

Tw  i-l-i;       . . ,  i*Klm*>Jq»ii 

J  fc^T   i<>doiaO 
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PART  II. 


REPORT 

or  iVB 

Commibsioiicrs  Representing  the  Four 
Divisions  of  tiie  State. 


REPORT  OF  THE  FIRST  OR  WESTERN  DIVISION 


GOMPEISINO  THE  WaTEBSUEDS  OF  THE  GeNESEE,  ChEMUNG,  AND 

Allsgany  Rivebs,  and  all  Strbaus  of  thb  State  Wbst  or 

THESE  BlVBBS. 

Ckunmissioner  Landsbth. 

Commissioner  Miodleton. 

PHYBIGAL  CHABAGTEBISTIOS. 

Kdtent. — The  Water  Storajire  Com  mission,  in  dividing  the  State 
into  four  divisions  to  permit  of  a  greater  concentration  of  effort 
of  tlie  commissioners,  assigned  to  this  division  all  that  part  of 
the  State  lying  west  of  a  line  from  Lake  Ontario  to  the 
Pennsylvania  line  following  the  eastern  bonndaiy  of  the  Genesee 
river  watershed  and  the  northerly  bovndary  of  the  Ghenmng 
river  watershed,  comprising  mi  area  of  about  9,800  square  miles, 
and  a  present  population  of  1,200,000  people. 
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iitream9, —  Tlie  streams  included  in  this  division  are  these: 

The  Qenesee  river  and  tributaries  within  the  State. 

The  Allt  gaiiy  river  and  tribiitarien  witliiu  ihv  State. 
The  Chcinuiig  nver  aud  tributaries  withiu  tlie  State. 
The  streams  empt^'iug  into  Lake  Erie  aud  Niagara  river. 
The  Btreama  emptying  into  Lal^e  Ontario. 

Topography. — Although  this  divisiou  does  uot  contain  the  hij»h- 
est  points  in  the  State,  the  general  elevation  of  the  country  is 
higher  than  that  of  either  the  three  other  divisions  aud  includea 
drainage  areas  tributary  to  the  Gulf  of  St.  Lawrenoe,  the 
Chesapeake  Bay  and  the  Gulf  of  Mexico. 

The  general  elevations  of  the  country  above  sea-level  vary 
from  300  feet  along  the  country  bordering  on  liake  Ontario  to 
2,000  feet  in  portions  of  Wyoming  and  Steuben  counties. 

The  topography  varies  from  the  prairie-type,  covering  a  zone 
skirting  Lake  Ontario  and  Lake  Erie,  to  the  mountain  type  in 
Steuben  county.  For  the  entire  division  a  general  statement 
would  cia8»ifv : 

One-Afth  of  the  territory  as  "  Hat.'' 
Two-flfths  of  the  territory  as  *^  rolling." 
One-fifth  of  the  territory  as  hilly.'' 

One-fifth  of  the  territory  as  "  mountainous." 

Geological  Fortnation, —  Geologically  the  district  is  bauded  by 
strips  or  zones  of  surface  formations  extending  east  and  west 

across  the  entire  district.    Anaiiiied  in  order  these  forniatiou 
zones  are  as  follows,  each  extending  from  the  eastern  boundary 
*  of  the  district  to  Lake  Erie  or  tiie  JNiagara  river : 

Beginning  at  Lake  Ontario  on  the  north  there  occur — 

Medina  sandstones,  averaging  nine  miles  wide,  aggregating 
675  square  niiles. 

Niagara  aud  Clinton  shales  and  limestones,  averaging  six 
miles  wide,  a^Qgregating  460  square  miles. 

Salina  shales  and  limestones,  averaging  seven  miles  wide, 
aggregating  500  square  miles. 

Helderlierg  linu  stones,  averaging  four  miles  wide,  aggregat- 
ing 270  square  miles. 
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BainiltoLi  shales  and  saudsloues,  averaj;iiig  min:  miles  wide, 
aggregating  430  square  miles. 

DeTODian  sandstones  and  shales,  averaging  iorty-fiye  miles 
wide,  aggregating  7,500  square  miles. 

The  large  areas  of  shale  aiid  limestone  formation  suggest  a 
soil  tending  toward  the  impervions,  and  this  fact,  coupled  with 
the  abnijit  character  of  the  typocrraphy  for  the  southern  half 
of  the  division,  accounts  for  the  rather  sudden  rises  to  which 
many  of  the  streams  are  subject. 

Rainfall. — FYom  the  report  of  the  United  JStates  Deep  Water 
Way  Surrey  of  1899,  the  following  table  of  annual  rainfalls  at 
points  on  this  division  is  given: 


TABLE  1. 

Elevation.  Yean  of 

Place  of  observation.  Anntial  rainfall.  •  above 

Rochester   33.61  528  64 

Avon   29.eT  585  5 

Hemlock  Lake   27.56    20 

Mount  Morris  . :    27.44  000  8 

Alfred   38.03  1,702  0 

South  Canisteo   43.84  1,480  9 

Addison   38.60  1,000  8 

Elmira   34.79  863  17 

Waverly   37.19  824  9 

Leroy   45.24  888  r» 

Wyoming   30.61  m)  12 

Arcade   41.94  1,707  8 

Angelica   40.88  1,340  10 

Friendship   37.90  1.550  5 

Bolivar   .38.92  1,MK>  7 

Little  Genesee   38.39    S 

Humphrey   46.09  1,950  iO 
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Circulars. — Copies  of  the  circular  information  blanks  sent  put 
from  the  office  of  the  Commission  were  retucned  tilled  out  fmm 
thfi  followinjc  ffeutlemeii  on  this  divi^ioin: .  , 

:   'ri.'    Ti  )  i ' ,  i'«  .  ' '  *f'5J'_^^J^pJ 'f  Ji    '         '  ■  =  :  ■' 

'G£NB§EX'  WATERSHED. 

Mr.  A.  B.  Richardson,                        !••'♦}  (,!<   r  .         't'st  \-t  T.ilfcn: 

Aiulover,  Allegany  county   Dyke's  Creek. 

Mr.  ,M.  J.  Becker,  ^ 

Cauadice,  Ontario  couuty  ';  t':  Inl.  r  to  Tfertilock  lakfe  ui!id  outlk  to 

Canadke  lake. 

Mr.  Walter  J.  Miller,  j  dAH  /  'i' 

Burns,  Allegany  coimty  Canftsersga.  creek. 

4ftr,  \V.  Say,  ;     r    -  /  .;:«mi,(-/i>^W-  *    .  : 

Mendon,  MonnJie  county  . .  EfiO^Qye  cwek  t'^U-id 

Mr.  Alex.  W.  ?5nutl^  -    >  >  .  .  > 

Mount  Morns,  Livingston  county   Genesee  and  Gauaseraca  creek. 

M*.  ii.  li.  Keed,  <ir..T-   \rABA  rf^oIm^H 

Richmond,  Ontario  couuty  .  B^ont-'pyQ  PUtle^..  WnfM]/. 

Mr.  John  M.  Ive^,.  r  ..t^- > 

City  of  Rochester,  Moaroe  nonptv   Genesee  nver. 

Mr.  C.  H.  Main,  '''5*  J  i^"^-^'^^   oonitf  nO  dtoo^i 

Warsaw,  Wjfjifnifg  county — i*;>.»<i:. . .  Oja^V^  wd  AUew.'^  cwpksno^iibb A 

'  *"         Alleqa^v^ Wateusued:  •  ' 

)Jr.  E.  E.  AUen,^                        ,m.7::   vfi^v.;  // 

Olean,  Cattaraugu.s  county   Allegany  river  and  Clean  creek. 

Mr.  David  E.  BiTfraws,  '  '-''^  'V*i  '^J 

Olean,  CattawMigus  county —  \ ;«.»:;•. . .  Ajlegaoy  river  and  OVsm^ mtikM 
Mr.  J.  F.  Johnson,  _  ,                  , , .  . , 

Olean,  Cattaraugus  couuty   AUegaiiy  riveir  and Oleui  creek. 

Mr.  H.  A.  vJsiramier,                    ''^.-'i*  .  -  .  ' 

Salamanca.  .\Heg,auy  county.. 4*.:. 7 V. . .  AUegauy  river.  ,  [ 

^r.T.  J.  Nt  well,  '  '  '  *  "  * 

Sherman,  Chautauqua  county..". ...... .  FrencTi  creek. 

Mr.D.C.MiUs,    •  '  r'  '  .   m-^- r 

Wirt,  Allefi^i^'iCo  .       . .     ?..t>t^}} 


Chemung  Water  Shed. 

Mr.  John  Hiinnan, 

Addi-^on,  Steuben  coum*  i;anist4J0  river  and  Tuscarora  creek. 

Mr.^Cha.-^.  S.  Straiulit, 

Ashland,  Chemung  county   Ciiemung  river  and  Bentley  creek. 
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Name  and  address.  StKMIk. 

Mr.  J.  A.  Almy, 

Cantfiteo,  Steuben  county   Canisteo  river, 

Bennett's  creek, 
Purdy  (»eek. 

Mr.  John  J.  CSiowlej, 

Elinin,  CSbemimg'eouiity  [  (%emuDg  river, 

Seelqr  creek, 

Ne^sion  creek, 
Bentley  creek. 

Ifr.  Chas.  H  Kn'ppg, 

^Elmira,  Chemung  county   Chemung  river,  l' 

Newton  creek, 
Seeley  creek, 
Bentley  creek. 

Ifr.Oiear  Woodruff,! 

NoithDaii8viIle,lAviii0rtoD county...  Canaaeiaga creek. 

Big  Mill  creek, 
little  Mill  creek. 

Mr.D.  R  Sptt. 

V&Q  Etten,  Chemung  county   Cayuta  creek. 

Mr.  F.  B  Shelton," 

Van  Etten,  Chemung  county   Langlord  creek  and  Shepard'8\*reck. 

Lakb  Eua^ANp  NuoiBA  BiVKB  Wavxbsbxdb. 
Mr.  H.  B.  Harrington, 

Alwrander>^QePeaee  county   Tonawaodacieek. 

Mr.  B.  F.  Ooueh, 

Bu  ffal  o,  Erie  county  Tonawanda  creek. 

Mr.  John  B.  Haugb, 

Brant,  Erie  county  Gattarau^  creek. 

Mr.  D.  Sfannell, 

Dunkirk,  Chautauqua  county   Canadaway  creek, 

Douglass  creek. 

Mr.  John  T.  DanMon, 

Niagara  county.  Tonawanda  creek  and  Mud  creek. 

Lakb  Ontario  Waterbhbd. 

Mr.  Joseph  S.  Wiiford, 

Elba,  Genesee  county   Tonawanda  creek  and  Oak^  Orchard 

creek. 

Mr.  V.  A,  Acer, 

Siielby,  Orleans  county.  Oak  Orchard  creek  and  Oak  Orchard 

feeder. 

ItMpectUm, — The  following  places  have  been  visited  and  in- 
spected by  one  or  both  the  two  Comiuissioners  assigned  to  the 
divison: 
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Addison, 

Corning, 

Oak  Orchard  liiwanip, 

Angelica, 

Oleau, 

Attica, 

lOliiiira, 

roriage. 

Batavia, 

llornellsville. 

Koclieater, 

Belfast, 

Ijockport, 

Shelby, 

Beluiout, 

Medina, 

Tonawauda, 

Buffalo, 

Mt.  Morris, 

Warsaw, 

Cauistt'o, 

NortJi  Toiiawaiifla, 

Wellsville, 

Jjocalities  flooded. — The  followinc:  p]ac«'s  on  the  divisiou  are 
subject  to  more  or  less  frequent  occuireuce  of  severe  Hoods : 


TAiiLE  111. 


Loealitjr.  Stream. 

Angelica, 

Allegany  county  Angelica  creek. 

Bclfa.st, 

Allegany  county   Angelica  creek. 

Belniout, 

Allegany  county   Angelica  creek  and  Phillips  creek. 

Caneadea, 

Allegany  county  Geneaeexivor 

CanaaeiBg», 

Allegmiy  county  r  Canasera^  river, 

Frcemont, 

Allegany  county   Genesee  river. 

Houghton, 

Allec:any  county   Gcneaee  river. 

Mt.  Morrif, 

Livinghton  county   Genesee  river. 

Oramel, 

Allegany  county   Genes^  river. 

Portage, 

Wyoming  county   G^esee  river. 

Piffard, 

liivingston  county    Genesee  river. 

Kochcstor, 

ATonroo  county  \  Genesee  river. 

Kosaburg, 

Allegany  county   ( Jeiiesee  river. 

Scottsville, 

Monroe  county   Allen  creek  and  Genesee  rive^ 

Waraaw, 

Wyoming  county   Oatka  creek. 
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Nam*  and  addraH*  Stream. 
Mr.  J.  A.  Almy, 

Canisteo,  Stefubea  county  Canisteo  river, 

Bennett's  creeky 
Purdy  creek. 

Mr.  John  J.  Crowlpy, 

Elmira,  Chemung  county   Chpinnn«r  river, 

Se<?ley  creek, 
Newton  creek, 
B«ntey  creek. 

Ur.  Chas.  H.  Knippe, 

Elmiia,  Chemung  county  Chemung  river, 

Newton  creek, 
Seeley  creek, 
Bentley  creek. 

Mr.  Osrar  WoodrntT, 

North  DausviUe,  Livingston  county         Canaseraga  creeE, 

Big  Mill  creek, 
Little  Mill  creek. 

Mr.  D.  R.Sett, 

Van  Etten,  Chemung  county.  Cayuta  creek. 

Mr.  F.  B.  Shelton, 

Van  Etten,  Chemung  county  Sangf  ord  creek  and  Shepard'e  creek. 

Lake  Erie  and  Niagara  River  Watersheds. 

,  Mr.  H.  B.  Harrington, 

Alexander,  Genesee  county  ,  Tonawanda  creek. 

Mr.  B.  F.  Couch, 

Buffalo,  Erie  county  Tonawanda  creek. 

Mr.  John  B.  Haugli, 

Brant,  Erie  county  Cattaraugus  creek. 

Mr.  D.  Scannell, 

Dunkirk,  Chautauqua  county   •  Canadaway  creek, 

Douglass  creek. 

Mr.  John  T.  Darrison, 

Niagara  county   Tonawanda  creek  and  Mud  creek.  * 

Lake  Ontario  Watershed. 

Mr.  Joseph  S.  WiUoid, 

Elba,  G^esee  county  Tonawanda  cfeek  and  Oak  Orchard 

creek. 

Mr.V.  A.Acpr. 

Shelby,  Orleans  county   Oak  Orchard  (creek  and  Oak  Or* 

chard  feeder. 

Jmpection. — The  following  places  have  been  visited  and  in- 
epected  by  one  or  both  the  two  Couimissioners  assigned  to  the 
division: 
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Addison,  Corniug,  Oak  (hxliard  Swamp, 

Angelica,  Cuba,  Olean, 

Attica,  Elmira,  Portage, 

Batavia,  HornellaTille,  Rochester, 

Belfast,  Lockport,  Shelby, 

Belmont,  Medina,  Tonawanda, 

Buffalo,  Mt.  Morris,  Warsaw. 

Gauisteo,  North  Tonawanda,  WellsTille. 

Localities  flooded.— -The  following  places  on  the  division  are 
subject  to  more  or  less  frequent  occurrence  of  severe  floods: 

TABLE  HI. 

Genesee  Watershed. 
Locality.  Stream. 

Allegany  county  AngeCca  creek. 

Belfast, 

Allegany  ooiinty  Angelica  creek. 

Belmont, 

Allegany  county  . . . .  Angelica  cret^k  and  Phillips  creek. 

Caneadea, 

Allegany  county   Genesee  river. 

Canaseraga, 

Allegany  county  Canaswaga  river. 

Freemont, 

All^any  county  G^eaee  river. 

Houghton, 

Allegany  county  Genesee  river. 

Mt.  !\Torris, 

Livingston  county  Genesee  river. 

Oramel, 

Allegany  county   Genesee  river. 

Portage, 

Wyoming  countv  CSenesee  river. 

Piffaid,- 

Livingston  county  Genesee  river. 

Rochester, 

Monroe  county  Genesee  river. 

Roasburg,  * 
Allegany  county  Genesee  river. 

Scottsville, 

Monroe  county   Allen  creek  and  Genesee  river. 

Warsaw, 

Wyoming  county....  Oatlca  creek. 
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Locality  Stream 

WeUsville, 

Allegany  county   Genesee  river  and  Dyke  creek 

Yoik. 

AUegany  county  Genesee  river. 

Chbhdnq  Watbbshbd. 

Addison. 

Steuben  count}'   Canisteo  river. 

Bath, 

Steuben  county..   Cohoeton  river  and  Canisteo  river. 

Corouig, 

Steuben  county.  Chemung  river.  ^ 

Canisteo, 

Steuben  county   Canisteo  river. 

Elinira, 

Chemung  county.. . .'.  •  •  Chemung  river 

Homellsville,  ,  ,  ij- 

Steuben  county   Canisteo  river. 

Painted  Post, 

Steuben  county  Cohoeton  river. 

Allbgasty  Watershed. 

Cattaraugus  Swamp, 

Cattaraugus  and  Erie  counties  Cattaraugus  creek. 

Conewango  Swamp, 

Cattaraugus  and  Chautauqua  counties. .  Conewango  creek. 
Olean, 

Cattaraugus  county  AUegany  river  and  Oiean  creek. 

Salamanca, 

Cattaraugus  oounty  AUegany  river. 

Sberman, 

Chautauqua  county   French  creek. 

Lake  Erib  and  Niagara  Watbrshbo.  I 

Arcade, 

Wyoming  county   Cattaraugus  creek. 

Attica, 

Wyoming  county  Tonawanda  creek. 


Genesee  county  Tonawanda  creek. 

Buffalo, 

Erie  county  Buffalo  river  and  Casenovia  creek. 

North  Tonawanda, 

Erie  county  Tonawanda  creek. 

Hoyaiton, 

Niagara  county   Tonawanda  creek. 
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Lake  Ontario  Watershed. 

Oak  Orchard  Swamps, 

Genesee  and  Orieans  counties.  Oak  Orchard  Swamp. 

Shelby, 

Orleans  county  Oak  Orchard  creek. 

Elba, 

Genesee  county   1  on  awanda  creek  and  Oak  Orchard 

creek. 

Lakes  and  Marshes. — This  division  Is  peculiarly  free  from  lakes 
The  only  lakes  of  appreciable  size  are  the  follow Jiig : 

TABLE  IV. 

Water  surface    Dr.iinaRe  area 


Lakes.                                                                             (sq.  miles).  (sq.  miles). 

Canadito                                                           2.0  14. 

Chautauqua                                                 25.  185. 

Conesns                                                    5.  70. 

Hemlock                                                   4.  37. 

Honeoye                                                   3.  35. 


There  are,  however,  seTeral  large  areas  of  swamp  and  lowlands 

wliieli,  ill  wet  seasons,  are  flooded  and  which  liave,  therefore, 
conserving  influences  on  the  run-off  of  their  streams.  These  are 
particularly  the  marshy  areas  of  Oak  Orchard  creek,  Tonawanda 
creek  and  Ckmewango  creek.  The  larger  of  these  two  swamp 
areas,  namely,  the  Oak  Orchard  and  the  Tonawanda,  are  com- 
prised within  the  diaiiiajro  area  directly  tributary  to  Lake 
Ontario  and  Niagara  river  respectively,  and  hence  have  no  con- 
serving effect  on  the  larger  rivers  of  this  division.  The 
Conewango  is  trlhntary  to  the  Allegany  river,  hut  as  it  joins 
that  stream  after  the  latter  leaves  New  York,  it  has  no  effect 
on  the  Allegany  river  within  Kew  York.  ^ 

Stream  Profiles. —  The  streams  of  this  division  have  the  char- 
acteristically concave  profiles  of  streams  draining  hilly  and 
mountainous  country,  with  declivities  steepest  at  the  head- 
waters, and  in  the  lateral  tributaries,  growing  flatter  toward 
the  montha. 
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On  streams  in  general  haying  this  concave  type  of  profile,  it 
is  cuHioiiiarj  to  divide  them  into  three  portions;  first,  the  upper 
or  terrential  portion  or  compartment,  where  erosion  is  active 
and  in  excess  of  deposition;  second,  the  normal  compartment, 
where  erosion  and  deposition  are  about  equal,  and  the  stream 
la  neither  lowering  nor  raising  its  bed;  and  third,  the  alluvial 
compartment,  where  deposition  exceeds  erosion,  and  where  the 
bed  ia  p'adiially  beinp:  raised  and  wbcio,  also,  this  r;iisiii<?  of 
the  bed  and  the  friable  and  alluvial  cliaracter.  of  the  oanks 
permit  of  sudden  and  extensive  changes  of  channel  location  at 
times  of  floods.  This  concavity  of  profile,  with  its  resulting 
diminution  of  stream  velocity,  is  one  of  the  potent  factors  in 
the  causation  of  floods;  since  it  permits  flood  waters  to  be 
brought  to  points  havinj^  sharp  concavities  of  profile  or  of 
abrupt  flaiteiiing  of  grades  luore  rapidly  than  the  channel  will 
carry  the  same  away,  producing  at  such  points  temporary  accu- 
mulations of  water. 

It  is  not  to  be  understood  that  the  profile  of  any  stream  is 
a  perfectly  smooth  concave  curve;  nor  that  the  grades  grow 
progressively  flatter  without  interruption  as  one  passes  down 
stream.  Local  causes  interfering  with  regularity  of  flow,  and 
geological  formation  interfering  with  the  vertical  erosion  of 
channels,  cause  interruptions  in  the  regula^rity  of  the  concave 
pn^le.  The  Genesee  river  is  a  characteristic  type  of  this  inter- 
ruption by  geological  causes,  as  will  be  seen  later.  Whatever 
the  regularity  or  irregularity  of  the  profile  may  be,  how^ever, 
it  is  safe  to  expect  that  if  Hoods  occur  at  all  on  a  stream,  they 
nre  more  certain  to  occui*  where  the  stream  slope  grows  sud- 
denly or  decidedly  flatter  or  where  extensive  local  obstructions 
or  restrictions  occur. 

Forest  Areas. —  Recognizing  forestation  of  country  as  an  im» 
portant  element  tending  to  regularize  the  run-off  from  drainage 
areas,  it  is  proper  to  say  that  a  very  large  proportion  of  the 
entire  division  has  been  cleared  of  its  timber,  and  is  now 
under  cultivation  or  grazing.  It  lias  not  been  possible  to  make 
an  accurate  determination  of  tliis  element,  but  it  would  seem 
to  be  an  approximately  correct  estimate  to  give  the  following 
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percentages  as  atill  remaining  in  timber  or  in  heavy  brasli;  this 
estimate  is  formed  from  the  censtis  taken  by  the  United  States 

Forestry  Bureau  in  1875,  and  has  beeu  modified  to  cover  th« 
estimated  reduction  in  forest  areas  since  that  date: 

TABLE  V. 
Percentage  of  Watershed  Area  in  Forest. 

percentage 

Water. thesis.  in  forest. 

Genesee   10 

Chemunjx   20 

Allegany   '^o 

Lake  Erie  and  Niagara  river   12 

Lake  Ontario   8 


Having  considered  this  tutire  division  as  a  whole,  it  will  now 
be  appropriate  to  consider  in  detail  the  Ave  separate  watersheds. 

G£N£S££  WATEBSHED. 

The  Genesee  river  rises  in  Potter  county,  northern  Pennsyl- 
vania, aud  tiows  northeily  aciuss  New  York  State,  emptying  into 
Lake  Outario  at  Charlotte,  six  unit  s  north  of  Rochester.  The 
river  has  a  total  length  of  about  140  miles  and  a  drainage  area 
of  2,450  square  miles.  It  rises  at  an  approximate  elevation  of 
2,500  feet  above  sea  level,  falls  1,100  feet  in  the  first  thirty-five 
miles  of  its  flow  to  Belmont,  295  feet  in  the  next  thirtv-five  miles 
to  Portage,  wliere  it  drops  330  feet  over  the  throo  Portajje  falls 
into  n  dcf'p  chasm  wliitli  it  follows  for  sixte-eii  miles  to 
Mt.  ^Ion-is,  failing  on  the  way  180  feet.  At  Mt.  Morris  it  emerges 
from  the  canon  into  a  broad  alluvial  valley  from  one  to  two 
miles  in  width,  through  which  it  flows  to  Bochester,  forty-six 
miles  below,  falling  seventy  feet  in  this  distance.  At  Bochester 
it  auain  drops  into  a  chasiu  by  a  series  of  two  falls  which 
aggregate  240  feet  in  height,  thence  flows  through  this  chasnv  to 
Lake  Ontario,  seven  miles  north,  falling  seven  feet  in  this 
distance. 

The  following  table  gives  the  data  relating  to  the  drainage 
areas,  elevations  and  slopes  of  the  Genesee  river  from  its  source 

to  its  mouth; 
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TABLE  VI. 
Data  Concerning  Gbneseb  Biveb. 


POINT  ON  RIVER. 


as 

si 

I  H 

!       -Ad  <& 


8«urce  io  PennBylvania. ....... 

State  Line  i  17 

Belmont  I  35 

Portace  ( above  dam )   69 

Portage  (head  upper  falls.)  !  70 

Portace  ( foot  lower  falls)   72 

Mt.  Morris  (above  dam)   86 

Rochester  ( above  feeder  dam ). . .  1 29 

Rochester  (head  upper  falls)  j  ]32 

Roehester  (foot  lower  Mis)  I  134 

Charlotte  (mouth)   140 


|i 


•^1 

Is 

£  2 


200 


iiooo'l 


1.070 
2.425 


2.450 


2,50fl 
1.800 
1 ,350 
1.085 
1.075 
745 
5ri5 
508 
495 
255 
247 


s 


I  I 


•3 


700 
420 
295 
10 
.^30 
180 
57 
13 
240 
8 


I 

JH 

2^ 

41 

23 
8.7 
10 

13 
1.3 
4.3 


1.3 


Torrential. 
Torrent  i;l 

Normal  and  riUuvial. 
Nurnijil . 

I''alli<  and  caacadea. 

Canon. 

Alluvial. 

Artificial  obftructioM, 
Falls  and  cascades. 
Caaon. 


The  principal  tributaries  to  the  rlTer,  with  their  respective 

drainage  areas,  are  given  in  the  following  table: 

TABLE  VIL 

Pbikcipal  Tributaeibs  of  Genesee  Bivbb  Abranobd  in  Their 
Bbspective  Order  from  Mouth  to  Source. 


Black  Creek  (Monniecoaii^)  

.Allen  Creek    

.Silver  I  ake  Outlet  .  . 

Black  Creek.  Ciiha  Reservoir  Outlet 

f  Allegany  rniint\  ).  

>^£;a9ioep'^J^r«ek.  ,  


DrmiDage 


square 

miles. 


2(K> 
215 
33 


RiOHT  Bank. 


Tributary. 


■k  I  mtlet  . 


Drainagn 
area— 
square 
miles. 


Coiicsuii  Outlet  

Oanaseraga  Creek  (Kushagva  Creek) . 


.V  Annelir.T  Creek. 
60  IphtUipx Creek.. 
15  Dyke*8Ci«rtk.. 


290 
100 
345 

OS 
33 
70 


The  greater  number  of  these  tributaries  contain  alluvial  sec- 
tions and  suffer  flooding  in  their  own  valleys,  while  the 
remaining  ones,  together  with  the  numerous  smaller  tributaries 

not  enumerated  above,  are  almost  wholly  torrential  to  their 
confluence  with  the  river,  and  thus  not  only  contribute  larger 
amounts  of  flood  water  without  the  conserving  detention  of  allu- 
vial storage  which  the  flatter  tributaries  offer,  but  they  also 
reach  the  river  loaded  with  silt  and  rolling  large  amounts  of 
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sand,  gravel  and  small  boulders,  which  play  an  important  part 
in  the  raising  of  the  river  bed  aii<I  in  clumges  of  its  ilmnnel. 
This  detritus  brought  down  by  torrential  tributaries  is  fre- 
qnentlj  washed  over  the  alluvial  lands  at  the  points  of  confln- 
ence  and  covers  the  fertile  soil  with  coarse,  sterile^  material, 
ruining  the  land  for  cultivation. 

The  location  of  flood  districts  on  the  Genesee  river  itself, 
indejiPTulenllv  of  its  tributaries,  is  mainly  confined  to  the  alluvial 
portions  between  Belmont  and  Tortage  Falls  and  to  the  alluvial 
and  obstructed  portions  between  Mt.  Morris  and  Genesee  Falls 
at  Rochester. 

While  the  floods  in  the  Genesee  river  valley  occur  at  certain 

places  and  with  certain  degrees  of  severity  every  year  and 
occasionally  several  times  during  a  year,  there  have  been  since 
the  valley  was  settled  a  number  of  extremely  severe  and  disas- 
trous floods.  The  following  account  of  some  of  the  more  severe 
floods  of  the  nineteenth  century  is  taken  from  the  report  on  the 
Genesee  Biver  Storage  made  by  Mr,  Qeorge  W.  Bafter,  and 
submitted  to  the  State  Engineer  and  Surveyor,  January  1,  1897: 

Rome  Severe  Floods  in  the  Genesee  River. 

^*  Great  floods  have  occurred  in  the  Genesee  river  in  1815, 1835,* 
1857,  1865  and  1896.  At  a  number  of  times  between  1865  and 
1896  the  river  has  also  been  very  high,  but  at  no  time  since  1865 

as  severe  as  in  1896." 

Flood  of  1815. — Beyond  the  mere  fact  that  a  very  severe  flood 
occurred  in  1815,  which  overflowed  the  flats  in  the  valley  between 

Avon  and  Mount  Morris,  and  the  black  ash  swamp,  which  then 
covered  the  area  now  iiictutled  in  iLie  First  and  Third  wards  of 
the  city  of  Kochester,  little  i&  known  as  io  the  llood  of  that 
ycai." 

Flood  of  1835. — "  The  next  great  flood  of  which  we  have  record 
occurred  iu  October,  18;i5.  Considerable  damage  was  done  to 
the  farms  in  the  flats.  According  to  statements  made  by  Harvey 
Ely,  a  former  citizen  of  Rochester,  the  flow  of  the  river  in  the 
flood  of  1836  amounted  to  about  36,000  cubic  feet  per  second. 
Tbis  statement  is  interesting,  because  the  flow  in  the  flood  of 
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1865,  80  far  as  it  cau  l>e  computed  from  the  data  available,  wan 
probably  not  much  in  excess  of  that  flgure,  although  it  may 
pc^ibly  have  gone  as  h\^h  as  from  40,000  to  42,000  feet  per 
second.  In  the  spring  of  1896  the  flood  also  approximated  to 
the  same  quantity." 

1-  (uod  of  1857. — In  February,  1857,  a  serious  tlood  occurred 
in  the  Genesee  river  which  carried  away  not  only  a  number  of 
buildings  on  the  north  side  of  the  Main  street  bridge  at 
Bochesterr  bnt  also  undermined  the  piers  of  that  bridge  and 
even  finally  swept  away  the  greater  part  of  the  old  structure. 
A  new  bridge  was  in  process  of  construction  at  the  time." 

Flood  of  1865.— March,  1865,  was  a  period  of  general  high 
water  throughout  western  New  York.  Long-continued  cold 
weather  and  a  heavy  snowfall  were  followed  by  a  sudden  thaw, 

ac(;ompan!ed  by  rain,  about  the  middle  of  March.  Ou  tlie  six- 
teenth a  freshet  in  the  upper  Genesee  valley  was  reported,  and 
on  the  seventeenth  the  water  was  very  high  at  Rochester,  but 
aside  from  the  usual  alarm  manifested  on  such  occasions,  the 
situation  was  not  considered  specifically  serious.  The  river^ 
however,  continued  to  rise  during  the  night  of  March  seven- 
teenth, until  the  banks  of  the  Genesee  valley  aiul  Erie  canals 
were  overllowed,  with  the  water  pourinjr  direct  from  the  river 
into  the  canals.  The  river  further  rose  above  its  bauiis  until 
finally  nearly  the  entire  central  portion  of  Bochester  was  under 
water.  The  photographs,  plates  3  to  9,  show  the  condition 
of  some  of  the  principal  streets,  aa  well  as  the  height  to  which 
the  river  rose  at  that  time.  During  the  whole  of  the  eighteenth 
and  part  of  March  nineteenth,  the  only  means  of  transportation 
thronj!:hont  the  entire  business  portion  of  Rochester  was  by 
boat.  The  gas  supply  was  cut  off  early  in  the  disaster,  leaving 
the  city  in  darkness.  The  New  York  Central  and  Hudson  Bive? 
railroad  bridge  over  the  river  was  carried  away,  and  traffic 
suspended  on  the  railway  for  several  days.  The  damage^ to 
property  is  stated  to  have  exceeded  |1 .000,000.'* 

**Ro<h«»ter  newspapers  {>i  Marth,  180."),  give  detailed  accounts 
of  the  (Jenesee  flood,  from  which  it  is  gleaned  that  the  damage 
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must  have  been  very  sevet'e,  and  may  have  even  considerably 

exceeded  ^1,000,000." 

Flood  of  1803. — ^*'A  severe  flood  also  occurred  in  the  upper 
Genesee  at  Mount  Morris  in  Marbh,  1893,  at  which  time  large 
quantities  of  ice  were  left  in  the  streets  of  the  lower  portion  of 

that  village,  as  indicated  by  plate  lU.  ' 

Flood  of  1894. — "  It  is  very  common  for  the  flats  in  the  vicinity 
of  Mount  Morris  to  be  inundated  with  great  destruction  of  farms 

and  giuwiiig  crops,  as  sliowii  by  jdates  11  aod  V2.  The  Hats 
between  Mount  Morris  and  Kocliester  wen*  also  imnidated  May 
22  24,  1894y  the  damage  t<>  growing  crops  at  that  time  amount- 
ing to  many  thousand  dollars.'' 

Flood  of  1896.— "As  shown  by  plate  13,  the  flood  of  April,  1S9G. 
came  very  near  reaching  the  danger  limit,  so  near,  indeed,  that  it 
is  now  the  opinion  of  many  thinking  citizens  of  Rochester  that 
the  regulation  afforded  by  the  proposed  storage  dam  at  Mount 
Morris  may  not  be  sufficient  to  fully  protect  the  city  from  a 
repetition  of  the  disaster  of  1865.  If  the  river  were  to  again 
rise  to  the  height  altainrd  in  iliat  year,  the  damage  would  inevi- 
tably be  several  times  greater  than  occurred  them.'* 

The  photographs  which  Mr.  Kafter  refers  to  in  the  above 
description  of  floods  from  plates  3  to  13  inclusive,  are  not 
reproduced  here,  but  will  be  found  as  one  of  the  exhibits  in 
the  report  of  the  Rochester  flood  committee,  which  is  submitted 
as  a  supplement  to  this  divisional  report. 

Flood  of  March,.  1902.  ~  On  March  1  to  15^  1902,  a  flood 
occurred  which,  at  Rochester,  lacked  but  little  if  any  of  reach- 
ing the  height  of  the  great  flood  of  186.5.  At  Avon,  twenty  miles 
-above,  the  high  water  mark  reached  was  eight  inches  below 
that  of  1865.  Owing  to  a  fortunate  but  unusual  combination 
of  circumstances,  the  damage  resulting  from  this  flood  within 
the  city  of  Rochester  was  much  less  than  that  in  1805,  but  only 
prompt  and  energetic  measures  on  the  part  of  city  and  canal 
oilicials  and  the  rarest  good  fortune  prevented  the  d;ima<j:e  from 
exceeding  that  of  1S6.">.  This  Hood  was  due  to  the  more  common 
cause  of  floods  on  this  water-^^hed,  namely,  the  general  melting 
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of  the  snows  by  warm  rains.    This  Hood  reached  its  maximum 
height  at  Rochester  on  the  afternoon  of  March  third. 
Flood  of  July,  1902.— On  Jnly  fifth  to  ninth,  there  occurred  a 

flood  on  the  Genesee  which,  from  the  time  of  the  year,  the  high 
stage  of  water  in  certain  pans  of  the  river,  and  the  exteiii  irul 
severity  of  the  damage  arising  from  it  on  a  certain  portion  of 
the  watershed,  is  without  precedent  in  the  history  of  Genesee 
floods. 

The  rains  over  the  watershed  generally  had  been  unasnally 
heavy  during  the  latter  part  of  June  and  the  early  part  of 
July,  and  the  j?ruuii(l  thoroughly  saturated  with  water.  On 
July  sixth  the  rainfall  reached  a  climax  whi(  h  culminated  in 
a  so-called    cloudburst in  the  region  covering  the  northern 
central  portion  of  Allegany  county.   At  Angelica,  within  this 
district,  the  rainfall  on  July  sixth  amounted  to  4.6  inches. 
Heavier  rainfalls  than  this  hare  occurred  occasionally  on  the 
(iiaiaage  area  without  producing  severe  tloods.     This  fact, 
coupled  with  the  fact  that  a  number  of  private  observers  unolti- 
cially  claimed  much  heavier  precipitation  than  the  Angelica 
office  reports,  raises  some  doubt  as  to  whether  the  Angelica 
station  itself  may  not  have  escaped  the  severe  downpour,  or 
whether  the  marlsed  difference  in  the  results  may  be  due  wholly 
to  the  difference  of  saturation  of  the  j^round.   The  former  alter- 
native is  rather  discounted  by  the  fact  that  the  watershed  at 
Angelica  creek  itself,  of  wiiich  the  station  is  not  far  from  the 
center,  suffered  the  most  severe  flood  in  its  history.  This 
remark  in  fact  is  true  of  the  entire  watershed  of  the  Genesee 
in  the  aggregate  down  as  far  as  Portage  Falls.     It  is  well 
established  by  repeated  evidence  that  the  height  which  the 
flood  attained  at  Portage  was  several  feet  —  variously  esti- 
mated at  from  three  to  five  feet  —  higher  than  the  highest 
known  preceding  flood,  and  similar  evidence  exists  for  points 
on  the  Genesee  up  as  far  as  Wellsville.  This  is  not  true,  how- 
ever, for  the  lower  jmrtion  of  the  valley.    At  Mount  Morris  the 
flood  height  attained  was  about  that  of  the  previous  floods,  but 
at  Rochester  the  river  showed  a  discharge  of  only  about  20,000 
cubic  feet  per  second  against  36,000  cubic  feet  per  second  for 
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the.  1865  flood  and  the  March/ 1902,  flood.  The  excessiTe  pie- 
dpitatioiiy  therefore^  must  hare  been  confined  to  the  upper 
headwaters  of  the  riyer. 

It  must  not  be  inferred  that  the  maximum  liuoti  discbarge  at 
Portage  was  less  tlian  20,000  cubic  feet  per  second,  the  discharge 
at  Rochester.  On  the  contrary,  there  is  good  reason  to  believe 
that  the  discharge  at  Portage  with  only  40  per  cent,  of  the 
drainage  area  was  very  much  in  excess  of  that  at  Rochester, 
and  the  reasons  for  this  are  two:  First,  the  flood  height  at 
Portage  was  from  three  to  five  feet  higlier  than  during  former 
extreme  floods  which  gave  flood  discharges  of  40,000  cubic  feet 
per  second  at  Mt.  Morris,  which  has  only  7  per  cent,  more 
drainage  area;  these  former  floods  must  therefore  have  dis- 
charged not  much  less  than  40,000  cubic  feet  per  second  at 
Portage;  Ave  feet,  or  even  three  feet  added  to  the  crest  of  these 
former  floods  indicate  still  greater  discharges  and  leave  little 
doubt  that  the  discharge  at  Portace  was  nearly  if  not  fully 
double  that  at  Rochester.  The  other  reason  is  that  an  examina- 
tion of  the  hydrograph  of  the  July  flood  at  Rochester  shows  that 
the  maximum  stage  of  water  was  reached  at  Rochester  during 
the  afternoon  of  July  eighth,  while  the  maximum  stage  at 
Portage  occurred  during  the  forenoon  of  July  sixth,  indicating 
that  the  flood  crest  occupied  more  than  two  days  in  passin«: 
from  Portage  to  Rochester;  when  we  consider  the  topography 
of  the  valley  between  Mount  Morris  and  Rochester,  this  time 
consumed  in  transit  must  have  been  accompanied  by  an  elonga- 
tion of  the  flood  wave  with  a  corresponding  diminution  of  the 
maximum  discharge  per  fiecond.  A  determination  of  the  dis- 
charge of  this  tlood  at  Portage  has  been  partially  made,  but 
certain  levels  are  still  wanting  to  complete  the  computation. 
This  can  he  made  a  matter  of  further  investigation,  if  needed. 

A  careful  study  of  the  circumstances  attending  this  flood  of 
July,  1902,  in  conjunction  with  the  other  maximum  floods  in  the 
Cenesee,  leads  to  the  conclusion  that  the  maximum  flood  at 
Rochester  has  nor  yet  occurred,  and  that  by  a  combination  of 
circumstances  which  do  not  seem  at  all  improbable,  a  maximum 
flood  in  excess  of  40,000  cubic  feet  per  second  may  reasonably 
be  expected.   Had  the  same  precipitation  which  occurred  in 
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Allegaoy  couutj  occarred  ou  the  northern  portion  of  the  drain- 
age  area  with  reasonably  high  water  from  the  southern  district, 
the  flood  wave  would  not  have  been  elongated  as  It  was  by  its 
flow  through  the  alluTial  valley  north  of  Mount  Morris,  and  as 

a  result  the  wave  would  have  been  shorter  but  with  a  higher 
maximum  discharge. 

This  flood  of  July  is  unique  in  the  matter  of  the  date  of  its 
occurrence.  The  other  great  floods  have  occurred  in  March  or 
April,  with  minor  severe  floods  occurring  later.  Occurring,  as 
this  did,  in  July^  with  the  crops  well  advanced  toward  maturity, 
the  resultinj]:  damage  was  greatly  in  excess  of  what  would  have 
occurred  under  similar  fondiiious  in  the  early  sprinjr.  The 
destruction  of  crops  was  in  itself  serious.  But  it  was  a  greater 
disaster  to  agricultural  interests  that  the  season  was  then  too 
far  advanced  to  permit  of  replanting. 

BEPOBT  OF  R0CHE8TEB  FLOOD  COMMITTEE. 

Soon  after  the  appointment  of  the  t^tate  Water  Storage 
Commission,  the  mayor  of  the  city  of  Rochester,  acting  in  junc- 
tion with  the  Rochester  Chamber  of  Commerce,  appointed  a 
large  committee  of  representative  citizens  of  Rochester  to  Inves- 
tigate flood  conditions  on  the  Genesee  river  in  the  vicinity  of 
Rochester.  This  committee  undertook  its  ^\(nk  in  a  verv  svste- 
matic  manner,  and  by  subdividing  its  duties  and  assigning  them 
to  sub  committees,  and  by  securing  the  co-operation  of  auxiliary 
committees  at  Geneseo  and  Mount  Morris,  it  has  succeeded  in 
accumulating  a  large  amount  of  valuable  information  concern- 
ing flood  conditions  and  flood  damages  in  the  Genesee  valley 
from  Rochester  to  Belfast.  The  personnel  of  these  committees 
was  as  follows: 

GENERAL  COMMITTEE,  ROCHESTER,  NEW  YOBl^. 

Hon.  Henry  C.  Brewsteb,  Chairman. 

Louis  Antisdale.  Hon.  Frederick  (  'ook. 

James  E.  Booth.  George  Kastnian. 

Max  Brickner.  H.  H.  Edgerton; 

William  Carson.  Charles  P.  Ford. 
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Hon.  J.  S.  (irahaui.  M.  .1.  O'RHt-n 

n.  B.  ilatliaway.  Joseph  O'Connor. 

Henry  Hebing.  CoL  ^sathan  P.  i*oiid. 

A.  B.  Lamberton.  Pierre  Parcel  1. 
Hon.  M.  E.  Lewis.  L.  P.  Ross. 

William  O.  Llklv.  Hon.  W.  A.  Sutherland. 

John  E.  Morey.  Hon.  John  Van  Voorhis. 

Daniel  P..  Murphy,  Sol  Wile. 

SUB  COMMITTEE  ON  SCOPE  OF  THE  ROCHESTER 

COMMITTEE. 

Hon.  A.  J.  RoDRNBECK,  Chairman, 

Hon.  William  A.  SutherUDd.     Lewis  P.  Rosf. 
Henry  B.  Hathaway.  Daniel  B.  Murphy. 

BUB-COMMITTEE  ON  STATISTICS  OF  THE  ROCHESTER 

COMMITTEE. 

E.  A.  FiSHEH.  Chairman. 

J.  Y.  McOlintock.  J.  J.  Mandery. 

E.  Ocnmpangh.  H.  S.  Woodwortli. 
Pierre  Pnroell. 

AUXILIARY  COMMITTEES. 

« 

Clt!ii«MO,  N.  Y  Mt.  Mnrriti,  N.  Y. 

B.  L.  Doty.  John  P.  Connor. 

George  Austin.  John  F.  Donovan. 

W.  W.  WlUard.  H,  E.  Brown. 

The  i-eport  of  this  committee  was  svihmirlcd  to  the  \\'atei' 
Storage  Commission  in  September,  and  was  accouii>anied  by  the 
following  exhibits: 

TABLE  VIII. 

Exhibits  Accomp.vnyixg  Rochester  Report. 

No.  1.    Table  <i;iving  eh^vations  of  the  Genesee  river  at  Court 

street  dam  in  Rochester. 
Xos.  2.  3  and  4.   Views  sihowing  conditions  existing  in  Genesee 

river  on  March  3,  1902.  , 
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No.  5.   Extracts  from  "Mt.  Morris  Enterprise"  and  ''Living 
Bton  Democrat/'  July  9»  1902  ^  ''Mt.  Morris  Enter- 
prise," July  16,  1902,  and  "  Mt  Morris  Union,"  July 
31, 1902. 

No.  6.   Extracts  from  **tJnion  and  Advertiser,"  Rochester,  of 

March     4  and  5,  and  Julv  7,  S,  9  and  10,  IDUii. 
No.  7.   Map  showing  elevations  of  high  water  in  city  and 

approximate  territory  flooded. 
No.  8.   Diagram  showing  hourly  elevations  of  the  Genesee 

river  at  Court  street  dam  during  floods  of  March  and 

July,  1902. 

No.  9.  Diagraiji  showiii^;  moniiiiy  maximum  elevations  of  th<» 
Genesee  river  fiuni  March,  1893,  to  August,  1902. 

No.  10.  Proiile'  showing  eievjitions  of  the  Hood  flow  of  the 
Genesee  river  in  1865,  1873,  1879,  1893,  1894,  189il 
and  1902. 

No.  11.  Weather  Bureau  Report  for  Fehruary,  1902. 

No.  12.   Weather  Bureau  Report  for  March,  1902. 

No.  13.    Weather  Bureau  Report  for  July,  1902. 

No.  H.    Testiinonv  taken  at  Mt.  Morris  and  Geneseo,  Julv 

and  August  1,  1902,  by  Mayor  Bodenbeck  and  £. 

Ocumpaugh,  relative  to  damages  hy  flood. 
No.  15.  Report  of  George  W.  Rafter,  engineer  in  charge  of  the 

Genesee  River  Storage  Surveys. 
No.  16.    High  water  marks  along  rennsvlvaiiia  railroad. 
No.  17.   Report  of  River  Committee,  1866. 

Among  other  subjects  investigated  by  the  Rochester  com- 
mittee was  that  of  the  measure  of  damage  sustained  by  various 
interests  along  the  flooded  portions  of  the  river.  As  a  result 
of  such  inquiry  the  committee  is  of  the  opinion  that  the  dam- 
ages  incurred  on  the  river  from  Rochester  to  Belfast  may  con- 
•  servatively  be  placed  at  $800,000,  which  does  not  include  damage 
to  railroads  from  the  destruction  of  roadbeds  and  iiiien  uption 
of  traftic,  nor  the  loss  to  the  general  public  adjacent  to  flood(  d 
areas  aiis-ing  from  the  interruption  to  travel  on  the  higliwnys. 
Neither  does  it  include  any  damages  arising  from  uhsanitai  v 
conditions.  '  .      ^  :  /  > 
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The  liocbester  couiuiittee's  investigation  extended  as  far  as 
Belfast;  this  does  not,  however,  cover  the  entire  portion  of  the 
river  subject  to  frequent  and  severe  floods.  The  flood  of  July^ 
1902,  was  pecnliarly  disastrous  at  Angelica  on  Angelica  creek, 
one  of  the  tributaries  of  the  river,  and  at  Belmont,  where  the 
river  is  joined  by  Phillips  creek.  Probably  no  rannieipality  in 
the  State  suffered  iu  proportion  to  its  size  as  seriously  as  divl 
Angelica.  The  disaster  there  was  due  in  large  measure  to  the 
peculiar  topographic  conditions  of  the  place;  Angelica  creek 
drains  a  region  of  rough,  billj  country  and  reaches  the  village 
of  Angelica  with  an  uninterruptedly  strong  descent;  at  the  lower 
end  of  the  village  the  creek,  in  time  past,  has  cut  a  chasm 
liiiuugh  a  hill  which  as  a  barrier  of  outflow  uinst  have  formed 
a  natural  depression  or  lake.  The  width  of  the  channel  through 
the  chasm,  while  ample  for  ordinary  floods,  does  not  permit  of 
relief  at  excessive  floods,  as  the  bonks  are  precipitous  and  the 
channel  narrow.  As  a  result,  when  the  large  amount  of  water 
following  the  heavy  lain  of  July  fifth  reached  this  point,  an 
excessive  rise  in  creek  Icvv'l  through  this  gorge  paused  the  water 
to  back  up  and  flood  a  large  portion  of  th>^  village  territory.  The 
depth  of  submergence  and  the  high  velocity  produced  great  dam- 
age in  the  destruction  of  buildings,  bridges,  streets,  roads,  fences, 
gardens  and  yards  that  is 'without  parallel  in  its  severity  in  the 
State. 

After  the  exauiiuatiou  of  tho  Hooded  conditions  at  Angelica 
by  the  two  commissioners,  a  local  committee  was  appointed  to 
collect  statistics  of  flood  damage  and  to  submit  a  descriptive 
statement  of  the  flood  conditions  at  Angelica.  This  committee 
was  composed  of  the  following  gentlemen: 

Mr.  D.  D.  Dickson,  Supervisor.  Chaii  iiiaii ;  (  '.  I).  Kuchanan, 
Village  President,  and  ex  Congressman  D.  P.  Richardson.  This 
connnittee  is  about  to  submit  its  I'eport,  which  will  be  appended 
hereto. 

At  Belmont,  Scio,  Wellsville  and  other  adjacent  iraints,  serious 
and  extensive  damage  was  suffered  by  the  destruction  of  crops, 

mill  dams,  bridges  and  roads,  railroad  bridges  and  embankments, 
and  the  washing  away  of  soil. 
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Flood  Prerciition. —  It  is  banlly  tiett^HKiirj  to  stale  that  witb 
the  silort  time  and  small  amuimt  of  money  available  for  surveys 
and  examinations  no  extended  investigation  of  the  problem  of 
flood  prevention  on  the  Genesee,  nor,  for  that  matter,  on  the 
other  rivers  of  this  division,  has  been  possible.  Fortanatelj, 
however,  this  subject  has  already  been  pretty  thoroughly  in- 
vetJtigatfd  mid  tanj^ible  results  reached.  Ke})ea1ed  and  extended 
surveys  and  examinations  of  the  subject  of  tlood  prevention  and 
water  storage  on  the  Genesee  have  been  made  by  the  Btate  dur- 
ing the  past  twelve  years.  The  most  extensive  and  final  of  these 
surveys  was  made  by  Mr.  George  W.  Rafter  of  Rochester,  a  mem- 
ber of  this  commission,  and  the  thoroufj^hness  with  which  this 
work  has  been  done  make  it  out  of  question  to  add  anything  to 
the  detailed  study,  with  the  rime  and  funds  available.  Mr,  Raf- 
ter's report,  submitted  to  the  State  Engineer  and  Surveyor  on 
January  1,  1897,  forms  one  of  the  exhibits  to  tbe  Rochester 
Flood  Oommittee^s  report  mentioned  above,  and  is  herewith  sub- 
mitted with  the  report  and  the  other  exhibits.  Mr.  Rafter  gives 
a  list  of  I  he  surveys  and  i-eports  on  this  subject  on  page  four  of 
Lis  re}»ort  of  1SI)7. 

The  plan  linally  recommended  in  tbe  1897  report  to  the  State 
Engineer  and  Surveyor  by  Mr.  Rafter  contemplates  the  creation 
of  a  large  storage  reservoir  holding  15,000,000,000  cubic  feet  of 
water,  created  by  the  building  of  a  dam  100  feet  high  just  above 
the  upper  Portape  falls,  forming  an  artificial  lake  15  miles  in 
length,  at  a  cost  of  i^li.HOO.OOO.  This  les.'i  voir,  it  is  estininted 
ly  Mr.  Rafter,  will  not  only  prevont  nevere  floods  on  the  (Icne- 
see  below  its  location,  but  also  atford  a  total  permanent  con- 
tinuous water  power  over  and  above  the  present  low  water 
power  of  the  river  of  50,000  gross  horse  power. 

The  Portage  reservoir  wonld  not,  of  course,  exercise  any  reme- 
dial effect  on  the  river  above  its  location;  the  prevention  of  floods 
in  th<^  npi>er  portions  must  be  aeromplislied  by  a  eonibination 
of  storage  and  channel  regulation.  The  remedy  at  Angelica  is 
dearly  that  of  channel  improvement,  while  on  some  of  the  other 
tributaries  it  is  possible  to  secure  sites  for  storage  which  shall 
take  the  peak  off  the  floods  on  these  tributaries. 
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The  followiiijr  table  of  rainfall,  ruii-ott',  and  evaporatiou  fur 
the  <i('i!PS(c  liver  waiei-sUed,  as  obMrved  at  Mt.  Morris,  has 
been  absiraeted  from  a  series  of  obsservations  fiirnisliod  bv  Mr. 
George  W.  Rafter,  a  member  of  this  Commission.  From  tliis 
table  it  wiU  be  seen  that  the  mean  annual  run-off  for  the  series 
of  years  covered  the  observations,  viz.,  1890  to  1898,  inclusive, 
was  1-1.2  inches  of  depth  on  ilie  water  shed,  wliile  the  lowest 
annual  rnu-(»tf  observed  during  this  period  was  b.tlT  iiidies.  This 
latter  is,  of  (ourse,  the  important  hgure  in  determining  the 
amount  which  can  be  stored  during  the  dryest  year  of  this 
period.  Longer  periods  might  give  somewhat  smaller  values  for 
this  minimum  run-off. 


TABLE  IX. 

GUNlfiSE£  liAINFALL  AND  KUN-OFF. 

Statistics  of  rainfall,  run-off  and  evaporation  at  Mt.  Morris 
from  1890  to  1898,  inclusive. 

Draiiia<ii'  area.  1.070  square  miles. 
Elevation  ahoNc  sea  level,  olio  feet. 
In  inches  of  depth  on  water-shed. 
Water  year  begins  on  December  first. 


WATEli  YEAB. 


Kuinfall.  llun-ufT. 
inehes.  i  Inchm. 


Evap<»r- 
attoo. 
IncheB. 


1890. 


Storage  season,  December-May,  inclusive. . 
Growing  season,  June-August,  inclusive, . . 
Reptenisbii^  season,  Sept.-Nov.,  inclusive. 


Yearly  total. 


1891 


Yearly  total  ;  38.12 

1892, 

Rtorago  soa><)n,  Decomlicr-'May,  inclusive  

Growing  season,  Juno-.\iigu>t,  inclusive  


Yearly  total   41.fi9 


23.01 
10.52 
14.01 

12.96 
2.51 
5.75 

10.05 
8.01 

8.26 

47.54  ;  21.22 

26.32 

18.22 
12.78 
7.12 

1 1  . 88 

1  00 

1. 11 

6.34 
11.72 
6.01 

38.12 

14.05 

24.07 

19.84  9.38 
15.30  4.90 
6.55  1.14 

10.46 

10.40 
5.41 

41.09  15.42 

20.27 
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WATER  YEAR. 

1 

Rainfall. 
Inches. 

Run-off. 
Inches. 

Evapor- 
ation. 
Inches. 

1898. 

1 

i  20.65 
9.55 

11  .10 
l.OO 

1.25 

9.55 
8.55 
7.85 

Yeariy  total. 


1894. 

Storage  season.  Dpcenilier-May,  inclusive. , 
Growing  season,  June- August,  inclusive.  #. 
Replentsfaing  season,  8^pit-Nov.,  inclusive. 


Yearly  total. 


1895. 

Storage  sea.son,  December-May,  inclusive  

Growing  season,  June- August,  inclusive  

Rq^lenishmg  season,  Sept.'Nov.,  inclusive  


Yeariv  tot^i. 


1S96. 

Stora4!;c  .-^'a.-<>n,  Decern ber-May,  inclu.-^i\v  

Growing  sea.son,  June- August,  inclusive  

Replenishing  season,  Sept.«Nov.,  inclusive  


> 

)  39.30 

13.35 

25.05 

27.71 
L  7.95 
12.13 

15.73 
1.4G 
2.19 

11  98 
6.49 
^.94 

j  47.79 

1  

19.38 

28.41 

1 

13.20 
11.13 
6.67 

6.63 
0.36 
0.68 

7.57 
10.77 
5.99 

31.00 


6.67 

J  24.33 

17.84 
10.28 
12.56 

9.25 
0.83 
2.72 

8.59 
9.45 

9.84 

Y'earlv total  i   40.68  *  12.80 


1897. 

Stora^  season,  December-May,  inclusive. . 
Growing  .'^ea-son,  June-August,  inclusive. . . 
Replenishing  season,  8ept.-Nov.,  inclusive. 


15.68  • 
11.92 
6.79  I 


7.31 

1 .34 
0.73 


Y'eariy  total   34.39  \  9.38 


1898. 

Storaee  season,  December-May,  inclusive. , 

Growing  .<ea-*on,  Jutio-August,  incbi>ivf\  . . 
Heplenishing  season,  .Sept.-Nov.,  inclusive. 

Vi»ariv  total  


18.66 
14.15 
9.69 


1 


10.40 

2  O.' 
2.68 


Mean. 

Storaee  .sea-'son,  December-May.  inclusive  

Growing  season,  June-  \ugu.«!t,  inclusive  

Replrnishinc  season,  Sept.-Nov.,  inclusive  


42.50 


19.40 
11  .50 
9.40 


^-earlv  total  1  40.30 


27.88 


8.37 

io.r)g 

6.06 


25.01 


8.26 

12.10 
7.01 


27.37 


8.90 

9  SO 
7.40 


26.01 
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CHEMUNG  WATERSHED. 

Tlie  (lr:iinajre  area  of  tliis  wateiisbed  at  the  point  where  the 
Chemung  enters  Peunsyhania  near  Waverly  amounts  to  2^550 
square  miles,  of  which  700  square  miles  of  the  drainage  area  of 
the  Tioga,  a  tributary  of  the  Cbemuiigy  lies  in  Fennsjlyania. 
With  this  watershed,  though  not  strictly  belonging  to  it,  there 
is  also  considered  the  watershed  of  the  Cayuga  creek,  a  stream 
which  enters  the  Siisquolunina  ju.si  <i\  .  r  the  Pennsylvania  state 
line.  The  area  of  this  watershed  is  about  160  square  miles  and 
Is  not  included  in  the  draina^^e  area  of  the  Chemung,  given 
above. 

The  Chemung  river  is  formed  by  the  confluence  of  the  Cohocton 

and  Tioga  rivers  at  Painted  Post,  and  the  Tioga  river  receives 
at  Erwin,  just  above  Painted  Post,  the  Canisteo  river,  which  is 
its  chief  tributary.  The  following  table  gives  the  principal  tribu- 
taries of  the  Chemung  river  and  their  respective  drainage  areas: 

TABLE  X. 
Stribams  Tributary  to  Chbmung  Bivbb. 

Cohocton  river  580 

Canisteo  river   570 

Tioga  river   830 

Seeley  creek  ^  65 

Post  creels   40 

Newton  creelc   80 

Cayuta  creek  (Susquehanna  river) ...  ^  170 


The  Chemut.g  river  Itself,  as  well  as  the  Cohocton  and  Canis- 

teo  rivers,  are  alluvial  streams  nearly  to  their  headwaters,  while 
the  Tio^ra  is  torrential  for  the  jrreater  portion  bf  its  length.  The 
topography  of  this  watershed  may  all  be  classed  as  hilly  or  moun- 
tainous. The  parts  remote  from  the  main  streams  are  roughly 
rolling,  while  in  the  vicinity  of  the  main  streams  the  topography 
is  much  more  rugged  and  the  alluvial  valleys  are  flanked  abruptly 
by  high  and  steep  hills,  precipitous  and  almost  bluff-like  at  their 
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base.  The  main  valleys  are  at  elevations  reaching  from  800  to 
1,200  feet  above  sea  level,  while  the  hills  which  flank  these  reach 
an  altitade  of  2,500  feet.  The  streams  tribntary  to  the  main 
rivers  are  all  torrential,  and  many  of  them  have  con'vex  profiles.  . 

Their  ruu  off.  accordinj^ly,  is  very  great  at  times  of  sstorni,  but 
sliglii  <iui'ing  utlier  periods.  Except  in  the  valleys  tlie  soil 
woald  not  be  classed  as  fertile^  though  a  considerable  portion  of 
the  hill  country  is  cultivated.  Large  portions,  however,  are  also 
in  second  growth  timber  and  brush.  The  estimated  percentage 
of  forest  land  is  20  per  cent.,  which  does  not  include,  however, 
considerable  areas  abandoned  to  brush. 

The  localities  at  which  flood  conditions  on  this  watershed  are 
most  severe  are  ILorneUsviUe,  Cauisteo,  Addison,  Bath,  Coining 
and  Elmira,  though  many  other  localities  suffer  from  Hoods 
to  a  less  extent. 

Homellsville  and  Canisteo.j— The  Canisteo  river  rises  in  the 
town  of  Birdsall,  fifteen  miles  northwest  from  Hornellsviile,  and 
is  torrential  in  its  nature  for  the  first  ten  miles,  to  Arkport.  At 
this  point  the  alluvial  compartment  begins,  which  is  maintained 
for  the  entire  remaining  portion.  The  valley,  in  the  main,  is 
broad,  varying  from  1,000  to  4,u(»()  feet  in  wi«jtli;  the  surface  very 
regular  and  level,  and  the  soil  usually  a  clay  loam  overlying  sev- 
eral feet  of  impervious  clay,  under  which  water-bearing  sand  and 
gravel  occur  down  to  the  bed  of  the  original  erosion.  The  river 
receives  as  its  principal  tributaries  the  Ganacadea  creek  at  Hor- 
nellsylUe,  Bennett  creek  and  Stevens  creek  at  Canisteo,  and 
Tnscarora  creek  at  Addison.  These  tributaries,  with  their  steep 
grades  and  frequently  convex  profiles,  bring  large  amounts  of 
detritus  to  the  bed  of  the  river.  The  effect  of  the  accumulation  of 
this  material  at  the  Junction  of  these  torrential  tributaries  has 
been  to  produce  barriers  which  cause  the  river  to  occupy  a  series 
of  successive  poolli  and  riffles.  The  city  of  Hornellsviile.  the  vil- 
lage of  Canisteo,  and  the  villnj^e  of  Addison  are  themselves  onch 
located  in  part  on  p^round  which  has  been  slightly  raised  above 
the  ordinary  flood  plane  of  the  river  by  past  accumnlations  of 
flood  detritus  brought  down  by  the  Ganacadea  creek,  Bennett  and 
Purdy  creeks,  and  Tnscarora  creek,  respectively,  and  the  flood 
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material  brought  down  by  these  tributary  streams  has  in  each 
instance  produced  bars  and  obstructions  in  the  river  channel 
which  have  caused  the  river  slope  immediately  above  these  ob- 
structions to  be  flattened,  while  the  river  sldpes  immediately  be- 
low tlii'se  ]»oin(s  ;ne  stccin'ned  and  have  ample  velocities.  As  the 
average  fall  of  the  river  from  Arkport  to  IT<M*Tiellsviile  is  only 
ten  feet  per  mile,  and  from'  Hornellsville  to  I'ainted  Post  only 
five  feet  per  mile,  it  will  i^eadily  be  seen  that  comparatively  small 
amounts  of  obstructive  material  will  cause  very  appreciable 
changes  in  the  resulting  river  slope. 

To  illusiiate  the  eU'ect  of  the  torrential  tributaries  in  flatten- 
ing river  slopes  just  above  their  coutlueuce,  it  mav  be  cited  that 
the  fall  of  the  Canisteo  river  for  two  miles  just  above  the  mouth 
of  Canacadea  creek  is  two  feet  per  mile,  while  for  the  same  dis- 
tanre  below  the  mouth  the  fall  is  eipht  feet  per  mile.  Similarly, 
the  fall  of  the  river  for  the  two  nnles  just  above  the  moutli  of 
Bennett  and  Stevens  ereekn  is  three  and  one-half  feet  j>er  mile 
while  it  is  ten  feet  per  mile  for  the  two  miles  just  below  these 
mouthy.  A  river  channel  of  a  certain  size  will  discharge  or  carry 
off  9nly  one-half  as  much  water  per  second  if  its  slope  is  two  feet 
per  mile  as  it  would  if  it  were  eipht  feet  per  mile,  and  if  the 
cliaiiiiel  is  just  full  with  a  slope  of  eij;lit  feet  per  mile  it  will  over- 
flow when  the  slopt*  becomes  flatter,  and  tor  a  slope  of  two  feet 
per  mile  the  given  channel  would  carry  but  one-half  of  the  water 
to  be  taken  away  and  the  overflowed  valley  would  have  to  carry 
the  other  one-half. 

This  flattening  of  slope  just  above  torrential  tributaries  thxm 
comprises  one  cause  leading  \o  the  occurrence  of  floods;  another 
cause  orijjfinates  in  the  fact  that  the  valley  formation  beinj?  allu- 
vial in  character,  readily  eroded  when  not  protected  by  the  roots 
of  trees  and  brush,  the  river  channel,  through  the  agency  of  per- 
sistent tendency  to  erode  its  concave  bank,  has  assumed  a  very 
tortuous  location,  with  resulting  increase  of  lenp:th  and  further 
tlatteninpf  of  slope,  and  a  corresponding  reduction  of  velocity. 
Channel  cross  sections,  therefore,  which  were  just  ample  to  carry 
the  flood  discharge  without  overflow  when  the  channel  was 
straight,  are  now,  with  the  diminished  velocity,  insufiicient,  and 
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as  a  result  the  river  overilovvs  its  banks.  At  times  ui  nnch  over- 
flow the  general  direction  of  the  moying  dood  coincides  with  the 
general  direction  of  the  Talley  which  thus  at  many  points  runs 
across  the  direction  of  the  channel.  Wherever  the  direction  of 
the  freneral  flood  surface  is  strongly  oblique  to  that  of  the  water 
foUuwing  tlie  channel  an  appreciable  loss  o1i  energy  occurs,  with 
a  resulting  reduction  ot  velocity  and  a  deposit  ot  coai-ser  nialerial. 
Such  deposits  occur,  if  at  all,  on  the  up-valley  bank  of  the  chan- 
nel, which,  being  in  the  main  the  convex  bank  and  hence  the 
one  protected  from  erosion,  gradnallj  encroaches  on  the  channel. 
This  narrowing  of  channel  is  still  further  augmented  by  thf^ 
growth  of  shrubbery  along  the  steep  banks,  just  above  the  low 
water  line,  which  not  only  catch  floating  material,  but,  by  their 
effect  in  checking  the  velocity  of  moving  water  along  the  banks 
still  farther  encourage  the  deposit  of  silt  on  the  banks. 

The  general  elevation  of  the  alluvial  banks  or  flood  plane  of 
the  river  above  ordinary  low  water  is  about  five  or  six  feet, 
while  the  surface  of  the  river  at  tioods  extends  from  one  to  four 
feet  above  tliis  point.  As  in  all  alluvial  valleys  subject  to  over- 
flow, the  immediate  banks  of  the  river  are  higher  than  the  sur- 
face of  the  valley  back  from  the  stream.  In  the  Canisteo  river 
this  transverse  slope  of  the  flood  plane  varies  from  three  to  nine 
feet  per  mile,  so  that  the  depth  of  overflow  is  less  on  the  imme* 
diate  hanks  of  the  river  than  farther  back  from  the  channel. 

The  Canacadea  bar,  ioijether  with' some  other  loeal  obstruc- 
tions at  Hornellsville,  cause  the  river  to  overflow  its  hanks  for 
nearly  the  whole  width  of  the  alluvial  valley  just  above  Hornells- 
ville, and  the  smaller  obstructions  at  the  mouth  of  Bennett  creek 
and  Stevens  creek  here  also  cause  the  river  at  flood  time  to 
occupy  nearly  the  whole  of  the  alluvial  width.  While  consider- 
able portions  ui  the  level  parts  of  both  Hornellsville  and  Canis- 
teo are  kept  above  the  flood  surface  by  being  on  the  hut  mound  of 
detritus  brought  by  the  Canacadea  creek  and  by  Bennett  and 
Purdy  creeks,  respectively,  the  growth  of  both  of  these  towns  has 
extended  their  built-up  portions  into  the  flooded  districts,  so  that 
many  blocks  and  streets  are  annually  inundated,  and  large  areas 
of  both  of  these  to.wns  that  are  above  Hood  levels  snller  from  the 
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flooding  of  cellars,  with  corresponding  serious  impairment  to 
sanitary  conditions  as  well  as  direct  material  damage. 

From  the  examination  of  the  local  conditions  by  the  two  com- 
missioners assigned  to  this  division,  it  appeared  probable  that  the 

prevention  of  Uoods  was  fcasil)k'  ihi-ou<;li  stifum  regulation;  hut 
it  was  not  possible  to  state  this  with  certainty  without  surveys. 
Accordingly  the  commissioners  recommended  to  the  local  com- 
mittees which  had  been  app<Hnted  at  Hornellsville  and  OanisteOy 
respectively,  that  such  surveys  be  made,  and  guaranteed  to  fur- 
nish a  portion  of  the  expense  of  such  surveys.  The  Erie  Railway 
Company,  wliieh  had  been  a  severe  siiUcn-r  from  floods  fioiu 
above  Hornellsville  to  below  Canisteo,  altio  offered  to  contribute 
a  portion  of  the  expense,  and  the  surveys  were  made  under  the 
direction  of  the  commissioners,  and  the  hydrograpphic  maps 
sholiv'ing  the  result  of  these  surveys  are  appended  hereto  as  one 
of  the  exhibits.  From  the  result  of  these  surveys  it  is  possible  to 
slate  definitely  that  the  matter  of  flood  prevention  at  both  Hor- 
nellsville and  <Janisteo  is  one  that  is  feasible,  and  one  whose  cost 
would  be  amply  warranted  by  the  resulting  benefits. 

Water  storage  as  a  means  of  flood  prevention  is  out  of  the 
question  in  these  instances,  as  it  is  for  all  of  the  places  on  this 
watersiied,  since  reservoir  sites  arc*  not  financially  available. 
Dependenct*  must  be  placed,  therefore,  entirely  on  stream  rejjjula- 
tion.  It  should  be  understood  that  there  are  but  two  general 
methods  of  preventing  floods  at  any  particular  point;  first,  the 
prevention  of  the  flood  waters  from  reiaching  the  point  faat 
enough  to  cause  a  flood;  or,  second,  the  leading  of  the  watew 
away  from  the  point  fast  enough  to  prevent  their  accumulation. 
The  former  plan  includes  the  artificial  detention  of  waters  by 
reservoirs,  or  their  natural  detention  by  forestation.  Natural 
lakes  and  ponds,  and  even  marshy  area,  have  decidedly  conserv- 
ing tendencies  toward  natural  flood  prevention.  The  second 
method  secures  the  more  rapid  carrying  away  of  waters  by 
either  imreasing  the  velocity  of  the  current  or  increasing  the 
cross  section  of  the  cliannel  of  the  streams,  or  both  conjointly. 

In  the  present  instance  of  Hornellsville  and  Canisteo,  a  study 
of  the  results  of  the  surveys  shows  that  it  will  be  possible  to 
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increase  current  velocities  somewhat  by  straighteuing  the  more 
abrupt  irregularities  of  the  channel  location,  but  that  this  in 
itself  cannot  be  carried  far  enongh  to  alone  furnish  the  needed 
remedy  on  account  of  the  danger  of  abnormal  bank  erosion  from 

too  high  stream  velocities.  The  remaining  portion  of  tlie  remedy  - 
must  be  accomplished  by  increasing  the  cross  section  of  the 
channel. 

There  is  good  reason  to  bellere  that  the  very  friable  and  erodi- 
ble  nature  of  the  bank  material  which  renders  high  yelocities  un- 
safe, may  be  taken  advantage  of  in  the  execution  of  any  future.' 
channel  improvements  by  doin^  the  needed  excavation  work  by 
means  of  suction  dredges  which  are  available  for  use  in  such 
material  as  the  test  pits  on  the  Canis;eo  section  show  to  exist 
there,  and  Such  as  probably  also  exists  on  the  Homellsvillc 
section. 

Whatever  the  method  employed  for  carryinj?  out  improve- 
ments, and  especially  vi^hutevcr  the  ji^cncral  plan  adopted  for  Hood 
prevention,  it  is  essential  to  understand  that  these  two  sections 
of  the  river  are  to  a  large  degree  tied  up  with  one  another,  and 
the  plan  adopted  for  one  must  be  in  thorough  harmony  and  con- 
sistent with  the  other.  Independence  of  action  on  these  two  sec- 
tions would  quite  likely  lead  to  discordant  results. 

The  personnel  of  the  two  local  corn rnir tees  were  as  follows: 
The  Hornellsville  tiood  committee  eumprised  Hon.  E.  J.  Nelson, 
Chairman;  Hon.  I.  \V .  Near,  Hon.  Kusseil  M.  Tuttle,  Mr.  David 
Woolever  and  Hon.  Milo  Acker.  ^ 

The  Oanisteo  flood  committee  comprised  Hon.  Ell  Soule,  Chair- 
man; Village  President  James  A.  Almy  and  Mr.  John  H.  Gonsa- 
lus.  The  deatli  of  Mr.  Sonle  durinjj:  the  i)ro|j:ress  of  the  work  of 
the  committee  caused  a  vacancy,  which  was  tilled  by  the  appoint- 
ment of  Hon.  A.  M.  Burrell.  who  was  also  made  chairman  of  the 
committee.  The  reports  of  these  respective  committees  are  ap- 
pended hereto  as  exhibits. 

Addison, —  To  a  great  lextent  the  same  physical  conditions  pre- 
vail here  as  at  Hornellsville  and  Oanisteo  though  the  valley  at 
Addison  is  much  narrower,  and  the  extent  of  territory  flooded 
by  the  river  is  very  Inuch  less.  The  harmful  results  here  are  due, 

Digitized  by  Google 


S8 


Kki'out  oi-  iiiE  New  York  State 


in  the  luaiD,  io  tiie  tuudeiicv  uf  Tu8<  aiura  rixt  k  iri  hn  ak  out  of 
its  banks  and  form  new  ehannels.  This  creek,  beimij;  a  torrential 
stream^  has  in  the  past  brought  down  large  quantities  of  torren- 
tial detritus,  and  the  rising  of  its  bed  has  progressed  aecordinglj. 
Minor  local  causes  are  sufficient  to  disturb  its  equilibrium  and  to 
cause  it  to  readily  change  its  channel.  During  the  flood  of  July, 
1902,  the  larger  portion  of  the  volume  of  water  of  the  stream 
flowed  through  the  residential  portion  of  the  town,  with  consider- 
able damage  to  property  and  the  production  of  unsanitary  con- 
ditions following  the  flood.  The  regulation  and  control  of  the 
channel  of  Tuscarora  creek  appears  to  be  a  feasible  matter,  bnt 
further  surveys  and  more  detailed  exainiuations  will  be  neces- 
sary  before  anything  definite*  can  be  stated  as  to  the  most 
proper  method  or  as  to  the  results  to  be  expected.  -The  Addisoo 
flood  committee,  whose  report  is  appended  hereto,  comprised  the 
following  gentlemen:  Messrs.  L.  B.  Aldridge,  F.  H.  Wheaton  and 
John  Hinman. 

Coming. —  The  city  of  Coming  has  suffered  seriously  in  past 
years  from  inundations  by  floods  in  the  Chemung,  bnt  baa  re- 
cently undertaken  and  carried  out  a  system  of  improrements 

which  thus  far  have  succeeded  in  entirely  preventing  these  inun- 
dations. The  city  is  situ.ited  on  the  Cheinnng  river  about  two 
miles  below  the  junction  of  the  Tioga  and  Coliocton,  and  a  large 
portion  of  the  city  is  built  directly  on  the  flood  plane  of  the  val- 
ley. At  this  point  the  river  flows  near  the  southern  edge  of  the 
valley,  and  the  greater  portion  of  the  city  lies  on  this  narrow 
alluvial  strip  and  extends  up  on  to  the  abrupt  hill  which  Hanks 
the  valley  on  the  south.  The  greater  part  of  the  inundations  oc- 
curred on  the  northern  side  of  the  river,  though  those  which 
occurred  on  the  south  side  were  more  severe  in  their  results, 
owing  to  the  denser  population  there.  In  1892  an  act  was  passed 
by  the  Legislature  creating  a  board  of  river  commissioners  and 
giving  tlu'in  authority  to  carry  out  tho  n<M'd<'d  improvements, 
and  to  issue  bonds  for  the  purpose.  Later  the  act  was  amended 
extending  the  authority  to  issue  bonds  to  ^151),0()().  The  work 
of  improvement  waa  commenced  in  1896  and  completed  in  the 
fall  of  1897.  The  general  plan  followed  was  the  enlargement  of 
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the  river  channel  through  and  below  ihc  city  and  the  raising?  of 
the  banks  bv  arliticiai  dikes.  The  minimum  cross  section  allowed 
through  the  bridges  was  10,50()  square  feet.  The  dikes  have  a 
total  length  of  four  and  nine-tenths  miles  and  Tary  In  height 
from  four  to  nineteen  feet.  These  dikes  not  only  extend  along 
the  river  fronts  opposite  the  city  and  for  a  considerable  distance 
down  stream,  but  they  also  extend  fo!-  nearly  two  miles  along 
the  westerly  bank  of  Post  t  reek,  a  torrential  tributary  reaching 
the  river  from  the  north  just  below  the  city.  Seven  streams  and 
a  number  of  surface  water  drains  are  provided  for  in  different 
ways;  four  were  carried  in  closed  conduits  which  extended  above 
high  water  mark  on  the  land  side;  others  were  carried  through 
the  dike  by  leaded  cast  iron  j)ipes  with  gate  valves,  and  also 
Willi  automatic  llap  valves  at  tin'  i  iv»M-  end.  Tlu.'  work,  in  aggre- 
gate, incladed  the  extending  of  two  highway  bridges,  the  raising 
of  a  railroad  bridge,  the  building  of  1,200  feet  of  retaining  wall, 
25,000  lineal  feet  of  dike,  amounting  to  330,000  cubic  yards  of 
material  moved,  and  the  drainage  culverts  above  mentioned. 
During  the  construction  of  most  of  the  work  of  improvement  the 
commission  comprised  Messrs.  Frank  D.  Kingsbury,  Pr(  sith  iiT ; 
Harry  C.  Heermaus,  Stepheii  T.  Hayt,  Jr.,  Oscar  W.  Bump,  John 
B,  McMurney  and  Benjamin  W.  Wellington.  The  designing  and 
constructing  engineer  was  Mr.  Palmer  C.  Bicketts,  Mem.  Am. 
Soc.  C.  £.  of  TrOy,  N.  Y.,  and  Messrs.  W.  W.  Bosseau  and  G.  £. 
Curtis,  assistant  engineers 

The  river  improvement  described  abovis  which  wa.s  inaugu- 
rated and  carried  out  as  a  city  measure,  did  not  include  a  stretch 
of  the  south  liauk  of  the  river  in  front  of  the  easterly  portion  of 
the  city,  which  was  then  protected  by  an  embankment  and  slope 
wall  about  4,060  feet  in  length  built  years  before  by  the  State  of 
New  York.  This  embankment  and  slope  wall  has  deteriorated, 
so  that  a  portion  of  the  river  front  protected  by  this  embank- 
ment is  now  the  weak  link  in  the  city's  protection  from  floods. 
During  the  floods  of  1902  the  water  was  with  great  difficulty  kei)t 
from  coming  over  this  old  embankment.  In  the  past  the  State 
has  appropriated  funds  for  the  maintenance  of  this  embankment 
and  slope  wall,  and  it  is  held  by  the  local  authorities  that  the 
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burden  of  maintaining  this  protection  rests  with  the  State. 
Without  a  I  tempting  to  investigate  i\w  validity  of  this  claim,  it 
is  nevertheless  very  evident  that  if  the  city  is  to  enjoy  the  bene- 
fits of  the  extensiye  and  coBtly  improTements  reeently  completed, 
this  intervening  stretch  of  rirer  front  will  have  to  he  pnt  into 
effective  condition  either  hy  the  city  or  the  Btate.  With  the 
proper  repairs  made  on  the  State  embankment  and  slope  wall, 
which  would  not  be  a  iiiattt^r  of  heavy  expense,  the  city's  pro- 
tection against  all  ordinary  Hoods  would  seem  to  be  very 
complete. 

Elmira. —  The  city  of  Elmira  lies  on  the  Chemung  river  about 
twenty-five  miles  above  its  confiuence  with  the  Susquehanna  in 
Pennsylvania.  The  city  lies  in  a  broad,  level  valley,  extending  at 
this  point  nearly  north  and  sonth,  doubtless  occupied  in  some 

past  geological  period  by  a  large  lake  of  which  8eneca  lake  is 
the  only  remnant.  A  large  portion  of  the  (\\\  is  on  ihe  level 
fiood  plane  of  the  valley,  while  other  parts  are  on  lacustrine  ter- 
races flanking  the  main  valley  on  the  west.  The.  Chemung  river 
does  not  reach  the  city  through  this  main  valley,  but  approaches 
it  from  the  west  through  a  chasm  which  has  been  cat  through 
th^hills  lying  west  of  the  city,  and  its  own  valley  is  therefore  not 
a8  broad  as  the  abandoned  main  valley,  hardly  exceeding  a  half 
a  mile  in  w  idth  at  any  point  near  the  city.  One  of  the  trilmtaries 
of  the  river,  iNewton  creek,  fiows  along  the  easterly  side  of  the 
main  valley  at  the  easterly  limit,  of  the  city.  Another  tributary, 
Seelej  creek,  joins  the  river  about  two  miles  southeast  of  the  city. 

The  most  severe  tluod  vvhieli  has  oc*  iirrcd  at  Elmira  in  recent 
time  is  that  of  June  1,  1889.  Following  this  flood,  the  city 
authorities  engaged  Mr.  Francis  Collingwood,  Mem.  Am.  Soc. 
G.  £.  to  make  a  survey  and  investigation  of  the  cause  of  floods 
and  the  necessary  remedies,  and  Mr.  Collingwood  submitted,  on 
Pebruapy  12,  1890,  his  report  of  his  investigations  together  with 
a  Hiap  oi  tlir  river  and  with  the  lloud  profile  for  the  June  1,  1889, 
flood.  Mr.  Leon  Conklin;^,  City  Engineer  of  Elmira,  has  fur- 
nished the  commission  with  Mr.  Collingwood's  map  and  with  a 
tracing  of  the  flood  profile  above  referred  to.  An  examination  of 
this  profile  shows  that  local  obstructions  to  fiood  flow  are  caused 
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by  a  dam  extending  across  the  river  near  the  westerly  city  line 
au<l  l)v  several  bridges  si)anniDg:  the  river  below  this  dam.  In 
addition  to  these  specific  obstructions  the  general  condition  of 
the  channel  through  the  city  is  unfavorable  to  a  free  flood  dis- 
charge.  The  general  character  of  the  river  channel  near  the  city 
is  characteriECd  by  breadth  and  shallowness,  with  abrupt 
changes  of  width  and  depth.  This  has  evidently  been  brought 
about  by  the  fact  that  the  river  rea*  bes  the  vicinity  of  Elmira 
after  having  passed  through  the  gorge  in  the  western  hills  with 
a  high  velocity,  due  to  the  rapid  descent  through  the  gorge.  The 
river,  therefore,  approaches  the  city  loaded  with  sediment  and 
moving  large  amounts  of  detritus  along  its  bed.  On  reaching 
the  more  level  portions  this  velocity  is  checked,  and  the  stream 
is  no  longer  able  to  move  the  detritus,  which  is  therefore  left  in 
the  channel  and  gradually  accumulates  with  each  successive 
flood.  The  shoaling  of  channel  due  to  such  accumulation  of 
coarse  material  encourages  the  erosion  of  the  softer  banks,  thus 
resulting  in  a  tendency  to  shallowing  and  broadening  the  chan- 
nel.  IMn  result  is  accumulative,  for  the  broad,  shallow  channel 
tends  to  still  further  diiaiuish  flood  velocity  and  to  cause  a 
stoppage  of  rolling  detritus  and  the  deposit  of  the  coarser  sus- 
pended material.  As  a  result  of  this  retardation  of  velocity  and 
consequent  increase  of  water  cross-section,  the  river  overflows  its 
banks  and  inundates  large  portions  of  the  city,  doing  great  dam- 
age in  the  way  of  inuhdation  of  houses  and  grounds,  the  filling  of 
cellars  and  injury  to  property,  and  interruption  to  all  business 
and  travel,  beside  the  very  serious  results  of  a  sanitary  nature. 
During  the  1889  flood  the  river  reached  a  height  of  fourteen  feet 
above  low  water  at  certain  points,  and  a  number  of  other  floods 
have  approached  this  in  severity.  During  March,  1902,  nearly 
1,300  acres  of  territory  within  the  business  and  residential  por- 
tions of  the  city  were  inundated,  and  City  Engineer  Conklinu^ 
estimates  the  damage  within  the  city  of  Elmira  from  this  flood 
to  have  been  ^155,000.. 

After  a  careful  study  of  the  conditions  as  developed  by  his  sur- 
vey Mr.  CoUingwood  prepared  four  alternate  plans  for  flood  pre- 
vention, dilTering  in  the  extent  of  protection  to  be  secured  and 
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in  the  permauence  and  character  of  the  improvement.  Thes(» 
plans  were  estimated  to  cost  from  |100,UO()  to  ;f J,4U(»,000.  Tht^rc 
appears  to  be  no  good  reason  why  Elmira  may  not  secure  Hood 
protection  of  whatever  extent  the  citj  is  willing  to  paj  for;  since 
the  hydraulic  problem,  while  a  somewhat  complicated  one,  pre- 
sents no  insnrmonntable  engineering  difficulties  but  simply  those 
of  tinancial  eoiisideratious. 

I- hod  DamiKjes  to  Railroads. —  The  valley  of  the  Chemung 
river,  and  of  it.s  three  river  tributaries — llie  Ti»>jra.  ('auirsleo 
and  Cohocton  —  are  all  traversed  by  lines  of  railway.  These  are 
the  Erie  Railway,  Delaware,  Lackawanna  and  Western  Railway, 
the  Lehigh  Valley  Railway  and  the  Fall  Brook  Division  of  thi^ 
New  York  Central  Railway.  The  lateral  tributaries  of  all  these 
rivers  are  of  the  most  prunuuiu  ed  toneiiiial  tyj^e.  For  the  most 
of  them  their  beds  lire  dry  diiriiiir  a  considerable  porlion  ut  liie 
year,  but  rushing  torrents  after  rain  storms.  They  bring  down 
to  the  alluvial  valleys  immense  quantities  of  sand,  gravel,  shingle, 
cobbles,  and  even  boulders.  The  movement  of  this  material  is 
stopped  as  soon  as  the  torrential  stream  slope  flattens  on  reach- 
iuir  tile  edge  of  the  vnllcy.  with  the  result  that  flic  channels  and 
waterwavs  for  the  stream  are  suddenly  tilled  with  this  coarse 
transported  material,  forcing  the  water  to  How  oyer  tlie  top  of  it, 
or,  as  is  generally  the  case,  to  force  a  new  channel  for  itself  down 
the  surface  of  the  flat  cone  which  has  been  formed  at  the  mouth 
of  each  of  these  lateral  gorges.  The  damage  arising  from  these 
sudden  at miuulatious  of  ti  ansjtoi  ted  niat«'rial  and  tin*  outbreak 
of  the  streams  from  their  iiormal  channels,  while  serious  to  the 
land  over  which  the  water  passes,  is  even  more  disastrous  to  the 
railways  which  these  lateral  streams  cross.  The  destruction  of 
track  and  bridges  and  the  burying  of  track  under  deposits  of 
gravel  and  cobbles  is  still  further  aggravated  by  the  serious  in- 
ternipiiou  to  traftie,  and  the  lailroads  have  accordingly  been 
among  the  worst  sutlerers  from  these  torrential  tloods.  The  in- 
Jury  to  railroads  at  their  crossings  of  these  lateral  torrential 
tributaries  is  one  of  frequent  occurrence  and  very  general,  occur- 
ring not  only  at  numerous  points  along  the  Chemung  and  its 
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tributaries,  but  also  along  tlie  Genesee  and  its  tributaries  and  the 
Alleganj. 

The  proper  consideration  of  the  floods  on  these  torrential 
streams  demands  qnite  different  inyestigations,  and  requires  en- 
tirely  different  remedies  from  the  allnTia!  rivers  and  streams. 

The  frreat  number  of  these  tributaries,  aiui  ilie  diversity  of  their 
conditions  has  precluded  within  the  short  time  avaiialde  iui  iliis 
investigation  any  systematic  study  of  torrential  Hoods  and  their 
treatment.  It  is  important  to  understand,  however,  that  since 
the  torrential  deposits  at  the  mouth  of  these  tributaries  have 
played  an  imporant  part  in  the  causation  of  floods  in  the  alluvial 
valleys,  and  in  fai  1  have  helped  to  make  the  alluvial  valleys 
what  they  are.  the  proj>er  and  comprehensive  study  of  alluvial 
tiood  improvements  must  comprise,  as  an  important  part,  the 
study  of  torrential  floods  and  their  prevention  or  amelioration; 
at  least  so  far  as  to  control  the  transportation  of  mountain 
detritus.  In  France  and  in  Italy  considerable  attention  has  been 
given  to  the  study  of  the  control  of  torrents,  but  in  most  in- 
stances under  <  onditions  of  climate,  topography  and  soil  forma- 
tion so  different  from  what  prevails  in  western  and  southern 
New  York  as  to  render  the  methods  and  results  obtained  abroad 
not  directly  adaptable  to  New  York  conditions. 

ALLEGANY  WATERSHED. 

The  Allegany  river  rises  in  HcKean  and  Potter  counties. 

Pennsylvania,  enters  New  York  State  near  the  boundary  between 
Allegany  and  Cattaraugus  counties,  flows  thence  northwesterly 
to  Salamanca  about  thirty  miles,  thence  southwesterly  for 
twenty  miles,  crossing  the  Pennsylvania  line  again  near  the 
western  boundary  of  Cattaraugus  county.  The  total  drainage 
area  of  the  Allegany  and  its  tributaries  at  its  point  of  leaving 
New  York  State  is  about  2.300  square  miles.  The  drainage  area 
at  this  same  point  within  the  State  of  New  York  is  about  1,330 
square  miles.  The  drainage  area  of  Conewango  creek,  a  tribu- 
tary of  the  Allegany  river  but  which  does  not  join  the  river 
until  after  it  crosses  into  Pennsylvania,  is  770  square  miles  at 
its  point  of  leaving  New  York  State,  making  the  total  area  of 
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Allegany  watershed  lyinjr  within  New  York  Stnte  2,100  square 
miles.  The  jn-iiicipal  u  ibularit'.s  of  the  Alh'j>any  iu  New  York, 
with  their  total  drainage  areas,  are  as  follows ; 

TABLE  XI. 

PRIXCIl'AL  TUIBUTARIES  OF  Au.EtiANV  RiVER  IN  HHW  YOUK. 


Lkkt  Bwk. 


TrUbutary. 


Timauoguant  creek*. 
Tunauaguant  oraekf. 

Big  Hed  House  

Quaknr  omk. ...... 


Ominace 

area— 
square 
miles. 


*IQ0 

36 
25 


UiGHr  Bank. 


Tril>utaiy. 


Glean  creek  

Five  Mile  run  

Great  Valley  creek  

Little  Valley  oreek  

Conewango  creek  (at  Peimaylvanie 
liiie>  


Drainage 

'area — 
square 
milee. 


18« 

40 
146 
42 

m 


Tlio  t(»iK»giapliy  of  ibis  entire  watershed  is  rngged.  and  cer- 
tain parts  of  it  very  ronjj^h.  \Vith  the  exception  of  minor  por- 
tions of  the  Allegany  river  itself  and  some  of  its  main  triba- 
tariesy  the  stream  slopes  are  all  strong^  and  flooded  districts 
are  not  extensive. 

Floods  at  Olcan. —  The  Allegany  river,  in  this  region,  llow« 
through  a  rather  narrow  alluvial  valley  flanked  by  abrupt  hills. 

The  slope  of  the  sti'eam  is  light;  the  fall  from  the  point  where 
the  river  enters  New  Y'ork  Htate  to  Glean,  a  distance  of  9  milefl„ 

is  only  10  feel,  and  (he  fall  for  the  21  miles  from  Oh'an  down  to 
f>alaiiiaiK"a  is  50  feet.  The  slope  is  liierefore  only  abont  a  foot 
l»er  mile  for  the  1)  miles  east  of  Olean.  and  2  feet  per  mile  from 
Glean  to  t^alamanca.  This  flattening  of  slope  is  doubtless  due 
to  the  deposit  of  transported  material  from  Glean  creek,  which, 
reaches  the  river  at  Glean. 

Kxtreiuely  seveie  Hoods  at  Olean  are  nut  of  very  frequent 
ocenrrtMice.  but  when  the  ordinary  flood  height  is  exceeded, 
which  occasionally  occurs,  the  results  are  rather  severe. 

Floods  at  Glean  come  from  both  the  river  and  Glean  creek. 
Glean  creek  being  a  more  nearly  torrential  stream,  though  rather 
flat  in  the  portion  immediately  above  Glean,  its  flood  waves  reach 
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Olean  before  those  from  the  river,  and  for  storms  of  short  dura- 
tion the  Olean  creek  high  water  subsides  before  the  Alleganv 
river  high  water  reaches  this  point.  For  long  storms,  however, 
this  is  pot  the  case. 

The  local  flood  committee  at  Olean  comprised  the  following 
gentlf^iiieo:  Mr.  David  E.  Barrows,  Mr,  J.  F.  Johnson,  Mr.  E.  E. 
Allen  and  Mr.  Fred  L.  Eaton. 

From  information  received  from  City  Engineer  E.  E,  Alien,  of 
the  above  committee,  the  following  flood  statistics  concerning 


the  flood  of  March  2, 1902,  are  drawn: 

Area  of  city  territory  inundated   arrf^s. 

Population  of  Hooded  district   l,:iUU  to  l,()Oi) 

Number  of  houses  in  flooded  district   28(1 

Direct  damage  from  floods,  not  including  inciden- 
tal damages  $4,000  to  $6,000 


Floods  which  occurred  in  the  years  1889  and  1892  were  from 
two  to  three  feet  higher  than  the  flood  of  March,  1902. 

Photographs  of  some  flooded  points  in  Olean  are  given  in  the 
supplement  to  this  report,  and  it  may  l>e  interesting  to  notice 
from  one  of  these  photographs  that  the  owner  of  one  of  the  resi- 
dences shown  has  protected  his  house  from  injury  from  flood 
drift  and  ici*  hy  a  lino  oi  heavy  pilin*?  in  his  front  yard  extending 
as  high  as  tlie  second  story  windows  with  a  heavy  timber  boom 
chained  to  the  piling. 

Canewango  Creek. —  The  Allegany  tributary  which  is  entitled 
to  chief  consideration  in  this  inquiry  is  the  Conewango  creek, 
which  includes  the  flow  from  Chautauqua  lake.  This  creek  rises 
in  Perrysburi?,  Cattaraugus  county,  and  in  Hanover,  Chau- 
tauqua county,  and  flows  southerly,  following  jj^enerally  the 
county  line  to  the  town  of  Conewango,  thence  southwesterly, 
receiving  the  Chautauqua  lake  drainage  through  the  Chau- 
tauqua outlet  in  the  southern  part  of  the  town  of  Poland,  cross- 
ing the  New  York-Pennsylvania  line  at  Fentonville. 

While  the  territory  drained  by  the  stream  is  in  general  hilly 
and  I'ollini!-.  I  lie  nortliern  portion  of  th^^  stream  has  n  very  flat 
descent  and  its  valley  is  accordingly  swampy.  For  the  sixteen 
miles  from  Markham  in  the  town  of  Dayton,  to  the  mouth  of 
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Clear  creek  in  the  towD  of  Couewanjro.  the  fall  is  only  twenty- 
live  fet't  ill  tlu'  valley,  and.  as  the  cliaunL^l  alij^iiineut  is  (HJiie 
irregular,  the  actual  sti-eaiii  blupe  is  cousidei  ably  less  than  this 
and  probably  less  than  one  foot  per  mile.  This  stretch  repre- 
sents  the  main  portion  of  Conewango  swamp,  which  lies  in  the 
towns  of  VillanoTa,  Cherry  Creek,  and  Ellington  in  Chautauqua 
county,  and  in  the  towns  of  Dayton.  Leon.  Conewango  and  Ran- 
dolph in  < 'attaraugufe  (.ouuty.  The  bwamp  has  a  vvidtli  varying 
from  OTIC  half  mile  to  three  miles,  and  averages  about  one  mile 
in  width,  though  the  total  width  of  the  valley  subject  to  over- 
flow will  average  about  three  miles.  This  swamp  furnishes 
another  instance  of  the  interi'uption  to  the  hydrography  and 
topography  of  a  ^al1ey  bv  the  inflow  of  detritus  from  tributary 
streams^;  the  tiaiisjioi  taiiim  and  deposit  of  detritus  from  Little 
Conewango  creek,  which  enters  the  main  stream  in  the  southern 
part  of  the  town  of  Conewango,  has  in  time  past  raised  the  bed 
of  the  main  stream  at  this  point  and  flattened  the  slope  of  the 
valley  to  an  extent  so  great  as  to  have  produced  the  marshy 
conditions  now  exist in^^ 

In  a  report  on  the  Conewango  swam}»  made  bv  Prof.  C.  O. 
Brown  to  the  State  I^oard  of  Health  on  December  1,  1901,  the 
areas  of  land  actually  in  swamp  and  those  subject  simply  to 
overflow  are  as  follows: 

ACREAGE  OF  CONEWANGO  SWAMP. 

Swaiup  land.  Overflowed 
Cnumty.  Acres.       land.  Ac 


Chautauqua   8^80  10,260 

Cattaraugus   8,750  21,114 

Total   12,030  31^64 


The  drainage  crea  down  to  the  outlet  of  the  swamp  is: 

County  .  Square  miles.  Aeics. 

Chautauqua  county   106  68,180 

Cattaraugus  county   157%  100,819 

Total   263^^  168,999 
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Beveral  yean  ago  the  chaotnel  of  the  creek  through  Gone* 
wango  Bwamp  in  the  towns  of  Villanova,  Gherry  Greek  and 
Bllington  in  Chautauqua  county,  and  in  Leon  in  Gattarangns 

county,  was  improved  for  the  j  iuiiose  of  reclaiming  these  por- 
tions of  the  swamp,  at  the  cx^K^nse  of  the  towns  through  which 
the  Improvements  extended.  There  seems  to  be  some  uncer- 
tainty as  to  tlie  efficiency  of  these  improTements  in  scnring  the 
necessary  drainage  of  the  land;  but  the  work  resulted  in  the 
spring:  floods  learing  the  swamp  so  much  more  rapidly  as  to 
floud  and  inundate  lower  poi lions  of  the  creek  valley,  especially 
for  the  fifteen  miles  between  Kennedy  and  the  f^tnte  line.  To 
correct  these  defects  the  Legislature,  in  1900,  passed  an  appro- 
priation of  135,000  for  the  purpose  of  improving  the  stream 
channel  in  the  portion  of  the  valley  thus  affected.  The  bill 
provided  that  the  planB  should  be  provided  by  the  State  En- 
gine4'r.  and  that  the  woik  should  be  ])rosecuted  by  contract 
nndei"  tlie  direction  of  a  commission  to  be  appointed  by  the 
county  judjre.  Mr.  F.  P.  Cobliani  was  appointed  coumiissioner, 
and  Mr.  Mark  W.  Howard,  auditor.  The  work  of  improvement 
comprised  the  straightening  of  the  more,  tortuous  portions  of 
the  stream  alignment,  the  removal  of  driftwood  jams  and  tree 
trunks,  and  the  removal  of  gravel  bars  at  the  mouths  o' 
tributary  creeks. 

In  the  r('|>ort  to  the  Htate  Board  of  Health  above  referred  to 
Professor  Brown  submitted  the  results  of  his  very  thorough 
study  of  the  hydrology  of  the  swamp  and  his  proposed  plans 
for  the  main  features  of  its  improvement.  Very  properly,  he 
recommended  that  the  work  be  commenced  at  the  outlet  and 
pushed  upstream  as  far  and  as  rapidly  as  should  be  deemed 
necessary. 

In  summing  up  his  report  Professor  Brown  says: 

"  It  may  be  said  in  summing  uj)  that  it  is  desirable  and  en- 
tirely feasible  to  make  the  improvenn  ni  of  the  channel  of  Cone- 
wango  creek  desired,  and  to  ijrotoct  the  new  channel  by  cliang- 
ing  the  course  of  Davis  brook.  The  drainage  of  the  swamp  to 
any  desired  extent  is  only  a  question  of  deepening  the  outlet 
and  straightening  and  reducing  to  the  average  gradient  the 
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slope  of  the  channel,  increasing  its  cross  section  in. the  lower 
portions,  this  linpi  oreinent,  to  seetire  the  fnllest  effect,  to  be 

cjii  iicHl  tho  eiitiip  l('Ti«:iLi  of  the  s\vaiii}>.  A  very  iiiat<'iial  henefit 
can  l;e  obtained  wilhout  carrying  the  work  more  ihau  three  or 
four  miles  up  from  the  outlet^  leaving  the  further  prosecution 
of  the  work  to  individual  elfort.  The  expense  of  the  improve* 
ment  w^^ill  not  be  excessiye,  and  will  be  more  than  repaid  by 
the  increased  valuation  of  the  lands  benefited.  The  expense 
will  lie  fully  jrmiiiied  bv  the  increased  heallhfuiness  of  the 
reg:ion  thus  delivered  from  the  malevolent  influence  of  the 
decaying  vegetation  and  the  noxioi^s  vapors  of  the  swamp." 

LAK£  £BI£  AND  :KIAGABA  WATKBBHfiD. 

The  drainage  area  of  this  district  comprises  a  territory  of 

about  2;250  square  miles.  The  principal  streams  are  as  follows: 

TABLE  XII. 
Streams  Tributary  to  Lake  Erie  and  Niagara  Biybr. 

Tributary.  ^^HfS^ 

Cayuga  creek,  Bufi'alo  river,  Cazeuovia  creek   420 

Smoke  creek   26 

Big  Sister  creek   50 

Muddy.   16 

Cattaraugus  creek   560 

Walnut  creek.  Silver  creek   60 

Canadaway  creek   35 

Chautauqua  creek   32 

Tonawanda  creek,  Ellicott  creek.  .   610 


With  the  exception  of  the  headwaters  of  the  Cattarauj;iis 
oreek  and  the  Tonawanda  creek,  which  are  in  hilly  country,  the 
topo^aphy  is  level  or  gently  rolling  and  the  stream-slopes  are 
comparatively  flat.  The  three  streams  on  which  flood  condl* 
dons  demand  consideration  here  are  Cattaraugus  creek,  BufiPalo 
river  and  Tonawanda  creek.  For  a  considerable  {)ortion  of  the 
lenjrth  of  these  creeks  their  sloj^es  are  so  flat  and  the  adjacent 
country  so  level  that  the  lands  are  frequently  inundated,  and 
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in  places  for  a  considerable  portion  of  the  yeai*.  TheBe  lauds 
are  many  of  them  of  high  fertility,  and  their  reclamation  by 
proper  stream  regulation  is  not  only  a  feasible  but  a  very  de- 
sirable matter  both  on  economic  as  well  as  sanitary  grounds. 

Tonaicanda  Creek. —  This  stream  rises  in  the  west-central  part 
of  Wyoming  county,  flows  northerly  through  Attica  to  Batavia 
thence  westerly  to  the  Niagara  river  at  Tonawanda,  at  which 

point  it  joins  its  chief  tributary,  Ellicuit  creek.  The  drainajje 
area  of  this  stream,  inelndinp:  that  of  EUicott  creek,  is  610 
square  miles.  For  the  lirst  thirty  miles,  of  its  flow  to  Batavia, 
the  creek  drains  hilly  and  rolling  country  and  has  for  the  greater 
part  of  this  section  a  strong  descent.  From  Batavia  to  Tona- 
wanda,  a  distance  of  nearly  sixty  miles  as  the  stream  flows,  the 
topography  is  very  flat,  the  total  fall  between  these  two  points 
being  only  about  310  feet.  A1oii*j:  tliis  latter  portion  of  the 
stream  its  drainage  area  is  not  only  very  flat  and  marshy  bat  it 
is  also  narrow. 

Between  Batavia  and  its  mouth  the  Tona wanda  creek  has  been 
modified  by  two  artificial  Interruptions:  First,  by  the  diversion  of 
a  portion  of  its  waters  through  a  diversion  canal  into  Oak 

Orchard  creek,  from  which  water  is  diawn  into  the  Erie  canal 
at  "Mcflina:  second,  at  TonMwanda  the  creek  is  artiticially  raised 
by  Ji  State  dam  and  the  stream  canalized  and  used  as  a  part 
of  the  Erie  canal  as  far  as  Pendleton,  a  distance  of  twelve  miles 
from  Tonawanda.  And  the  major  portion  of  the  water  supply 
of  the  western  division  of  the  Erie  canal  is  drawn  from  Lake 
Erie  through  the  Erie  canal  and  through  this  canalized  portion 
of  Tonawanda  creek. 

The  (lam  diverting  water  into  the  Oak  Orchard  feeder  is  about 
one-half  miles  east  of  the  west  line  of  Genesee  county.  From 
the  point  where  the  Tonawanda  creek  crosses  this  western 
boundary  of  Genesee  county  the  creek  is  the  boundary  between 
Erie  and  Niagara  counties.  The  fall  in  the  creek  from  Batavia 
to  the  top  of  the  Oak  Orchard  diversion  dam  is  about  260  feet, 
givirif;  a  slope  of  thirteen  feet  pf^r  mile.  From  the  foot  of  the 
Oak  Orchard  diversion  dam  to  Pendleton,  the  point  where  the 
Erie  canal  enters  Tonawanda  creek,  the  fall  is  about  forty-five 
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ffH'l,  jjriviiij?  a  slope  of  one  and  one-half  feet  per  mile.  On  this 
portion  of  the  8tream  the  chaanel  aligmiieat  is  extremely  sinuous, 
the  total  length  of  the  stream  channel  between  the  Oak  Orchard 
diversion  dam  and  the  canal  at  Pendleton  being  twenty-nine 
miles,  while  the  direct  distance  is  only  fifteen  miles.  With  this 
very  Hat  slope  it  is  not  surprisinfr  that  portions  of  the  land  im- 
mediately adjacent  to  the  eieek  aic  marshy  ami  lhat  extensive? 
areas  are  aunuallj  iuuuduted.  This  marshy  portion  of  the  stream 
will  be  considered  in  connection  with  the  Oak  Orchard  swamp, 
a  tribntary  to  Lake  Ontario. 

floods  at  Tonawanda. —  The  state  dam  at  Tonawanda,  built 
for  the  purpose  of  canalizing  the  creek  from  Tonawanda  to  Pen- 
dleton, is  situated  below  the  confluence  of  Ellicotte  creek,  so 
that  this  dam  artificially  raises  the  water  in  both  Tonawanda  and 

Ellicotte  creek. 

The  dam  is  270  feet  Ions:  and  its  permanent  crest  is  forty-two 
inches  higher  than  mean  level  of  water  in  Niagara  river  just  be- 
low  the  dam,  and  folding  flash  boards  raise  the  water  sixteen 
inches  higher.  Exceptionally  high  floods  have  occurred  here  in 
1865, 1889,  1896  and  1902;  none  of  the  latter  floods  exceeding  in 
height  the  flood  of  18G5,  thoug:h  the  floml  of  March  :*>(>,  189G,  was 
very  nearly  as  high.  During  this  flood  the  water  flowed  over  the 
permanent  crest,  with  flash  boards  down  with  a  head  of  fifty- 
eight  and  one-fourtli  inches,  indicating  a  discharge  over  the  dam 
of  9,600  cubic  feet  per  second  and  a  height  of  flood  level  of  eight 
feet  four  inches  above  the  mean  level  of  water  in  Niagara  river. 

•The  water  passing  over  the  dam  did  not  represent  the  fnll  di?4- 
oharge  of  the  crt^'k  at  that  flood.  At  the  same  time  there  was 
a  head  of  three  feet  of  water  tlowing  over  sixty  feet  waste  weir 
from  the  canaJ  directly  into  the  river,  representing  a  discharge  of 
about  1,000  cubic  feet  per  second,  making  the  total  discharge  of 
the  creek  at  Tonawanda  10,600  cubic  feet  per  second.  Ro  far  as 
could  be  learned  from  Canal  Foreman  Christopher  Swinger,  uo 
water  was  pai*sing  toward  liuffalo  beyond  this  waste  weir.  If 
this  is  the  case  the  above  discharge  represents  the  entire  tiow  of 
Tonawanda  and  Ellicotte  creeks  at  the  time  of  the  1896  flood, 
and  gives  a  flood  discharge  of  about  eighteen  cubic  feet  per 
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second  per  square  mile.  This  low  mi  hie  ol  the  Wood  discharge  is 
evidently  due  to  the  natural  storage  or  dctcutiou  in  the  over- 
flooded  and  Bwampy  portions  of  the  creek  valley  west  of  the  Oak 
Qrebaid  diTersion  dam  and  also  to  the  diversion  of  some  of  its 
waters  to  the  Oak  Orchard  creek  and  swamp  during  this  flood. 

This  flooding  of  the  creek  to  a  heigrht  of  nearly  Ave  feet  above 
its  ordinary  artificial  level  as  pnnhict  d  by  the  State  dam  or  over 
eight  feet  above  its  original  level  before  the  dam  was  built  causes 
the  inimdati<m  of  immense  areas  of  land  i>etween  Tonawanda  and 
Batavia.  Mr.  Henry  Carney,  of  Tonawanda,  estimates  that  the 
ordinaiy  high  floods,  sncfa  as  occur  every  two  or  three  years,  in- 
nndate  not  less  than  500  acres  within  the  city  of  Tonawanda,  a 
large  portion  of  which  is  residential  territory. 

Buffalo  ^wr, — ^Buffalo  river  is  formed  by  the  confluence  of 

Cayuga  creek,  Buffalo  river  and  Cazeuovia  creek,  which  unite 
near  Buffalo. 

The  streams  all  have  their  source  near  and  just  west  of  the 
headwaters  of  Tonawanda  creek>  Cayuga  creek  and  Buffalo 
river,  rising  in  Western  Wyoming  county,  while  Cazenovia  rises 
just  west  in  Erie  county.   The  Cayuga  flows  northerly  and  thence 

westerly  paralleling  very  closely  the  TonawMuda  creek.  Buttalo 
river  and  Oaz^enovia  creek  liow  noriliwostcrly  to  their  continence 
at  Buffalo.  Tlu^  flrainage  area  of  these  three  streams  conjointly 
at  the  mouth  of  Buffalo  river  is  420  square  miles. 

The  topography  at  the  headwaters,  of  these  streams  is  rugged; 
for  the  middle  portions  slightly  billy  and  rolling;  and  for  the 
latter  portions  very  gently  rolling  and  flat.  The  slope  of  Caze- 
novia creek  undergoes  less  flattening  in  its  iower  reaches  than 
occui-s  in  Buffalo  river  and  Cayuga  creek  with  the  result  that 
flood  crests  in  the  Cazenovia  reach  Buffalo  from  three  to  six 
hours  earlier  than  those  in  Buffalo  river  and  Cayuga  creek.  The 
stream  alignment  in  the  lower  portions  of  these  streahis  is  very 
irregular  and  sinuous,  which  fact  in  conjunction  with  the  de- 
cided flattening  of  the  stream  slopes  from  source  to  mouth  brings 
about  the  usual  congestion  of  waters  at  flood  time  in  the  lower 
reaches  of  the  streams.  While  these  conditions  cause  the  inunda- 
tion of  large  areas  of  agricultural  lands,  the  most  serious  injury 
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from  floods  in  suffered  by  city  and  suburban  proi>ert.>^  in  and  ad 
jacent  to  Buffalo.  Tiie  annual  occurrence  of  Hoods  in  the  Buffalo 
river  and  its  two  tributaries  liais  long  btntn  a  source  of  recurring 
damage  within  the  city  of  Buffalo  and  has  been  a  serious  bar  to 
the  development  of  the  city  in  the  southeast  direction  and  hence 
a  source  of  heavy  depreciation  of  possible  city  and  suburban  land 
values.  The  engineering  department  of  the  city  of  Buffalo  has 
for  several  years  juist  lMH*n  making  hydr()«»i  ai)]ii('  studies  of  these 
streams  and  their  iloods,  with  a  view  to  the  devising  of  plans 
for  Hood  prevention. 

This  work  has  been  followed  with  increased  activity  during 
the  last  year  or  two,  so  that  there  now  exists  a  large  amount 
of  valuable  information  available  for  use  in  the  consideration 
of  the  most  feasible  plans  for  flood  prevention  and  in  the 
elaboration  of  such  plans. 

The  public  consideration  of  the  question  of  flood  abatement 
in  South  Buffalo  has  been  encouraged  and  aided  by  a  local 
organization,  known  as  the  Buffalo  River  Improvement  Associ- 
ation, of  which  Mr.  A.  J.  Klias  is  president,  Mr.  C.  H.  MeJ.auj^h- 
lin  is  vice-president,  and  Mr.  Prank  F.  Williams  is  secretary 
and  treasurer;  the  oflice  of  the  association  being  at  X18 
Erie  County  Bank  building,  Buffalo. 

Immediately  after  the  first  inspection  by  the  commissioners 
assigned  to  the  western  division,  the  following  local  gentlemen 
were  appointed  to  comprise  the  Buffalo  Flood  ('onnniMsiou : 

Hon.  Erastus  C.  Knight,  Mayor,  Chairman. 

Colonel  Francis  G.  Ward,  City  Commissioner  of  Public  Works. 

Mr.  C.  M.  Morse,  l)ej>uty  ii^ngineer  ('oiiujiissi»»iu  r. 

Mr.  George  H.  ^Norton,  Assistant  Engineer  Commissioner. 

Mr.  A.  J.  Elias. 

Mr.  C.  A.  McLaughlin. 

Mr.  Frank  F.  Williams. 

This  committee  has  submitted  a  i«eport  on  the  subject  of 
the  Buffalo  river  floods,  going  particularly  into  the  hydrography 
of  the  streams  and  has  acconi[iaDied  their  report  by  tlie  follow- 
ing exhibits: 
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1.  A  map  showing  the  oyer-flowed  territory  in  the  city  of 
Buffalo. 

2.  Map  of  the  water-sheds  of  the  Buffalo  river,  Cayuga 

creek  and  Cazenovia  creek  in  Erie  and  Wyoming  counties. 

8.  Vrofile  of  flood  heights  at  miiiierous  points  along  the 
BuHmIo  river  within  the  city  of  Buffalo  during  fioods  of  the 
following  dates: 

Jannary  5,  1890.  December  22,  1898. 

December  16,  1893.  January  13,  1900. 

January  14,  1894.  February  9,  1900. 

xMay  20,  1894.  April  22,  1901. 

March  30,  1896.  ]>ecember  14,  1901. 

January  13,  1898.  March  1,  1902. 

Febrnary  16,  1898.  July  7,  1902. 
December  5,  1898. 

Together  with  a  profile  of  the  river  bottom  between  the  W. 
K.  V.  &  Penn.  B.  R.  bridge  and  the  end  of  the  North  pier. 

4.  Profile  of  flood  faeigrhts  at  four  points  on  Cazenovia 

ertek  within  the  city  of  ButTalo  between  CazenoVia  street  and 
Bailey  avenue. 

5.  Flood  hydrographs  for  the  Buffalo  river  and  Cazenovia 
creek  for  the  flood  of  March  1, 1902,  at: 

Cazenovia  street,    *  Hamburg  street, 

South  Ogden  street,  Ohio  street, 

Stevenson  street,  Michigan  street, 

Seneca  street.  Main  street. 

Abbot  road,  N^orth  pier. 

Farmers  Point, 

(i.  Table  of  numerical  elevations  of  tlood  heights  in  the 
Bultalo  river  and  Cazenovia  creek  for  each  of  the  floods 
enumerated  under  item  Ko.  3  above  for  each  of  the  observa- 
tion stations  from  South  Ogden  street  to  the  end  of  North  pier, 
and  from  Cazenovia  street  to  Bailev  avenue. 

7.  Curves  of  probably  maximum  discharge  based  on  a 
discharge  of  23,000  feet  per  second  at  10  a.  m.,  Saturday,  March 
3,  1902 
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8.  liatk-watei*  curve  for  varying:  lieigUtH  uf  water  at  llu' 
lake  outlet  or  for  artiflcial  obstructions. 

9.  Curves  of  discharge  and  elevation  of  surface  above  pro- 
posed regulating  weir  on  Buffalo  river  near  city  line  (prelimi- 

nary  study). 

The  report  of  the  Butl'alo  Hood  committee;  with  its  exhibits, 
will  be  found  as  a  supplement  to  this  report. 

The  report  of  the  committee  states  that  the  area  of  the  city 
property  flooded  amounts  to  1,600  acres  and  incloses  a  popula- 
tion of  about  lUjOOU  iM'0|)le.  The  assessed  valiiaiioii  of  the 
tlouded  area  is  about  f5,(KK),()00.  The  niaximuui  iii)ud  discharj^e 
of  the  combined  streams  as  reported  by  the  committee  is  about 
23,000  cubic  feet  per  second,  or  about  54  cubic  feet  per  second 
per  square  mile  of  drainage  area. 

Deputy  Commissioner  of  Public  Works  C.  M.  Morse  states 
that  a  conservative  estimate  of  the  money  danmi^e  1<»  imlilic  niid 
private  property  in  the  city  of  Uuitalo  from  the  iloods  of 
would  aggregate  #34,000,  and  he  appraises  the  enhancement  of 
city  values  from  the  proposed  flood  improvement  at  $2,000,000. 
The  [U'oposed  scheme  of  flood  improvement  comprises  a  system 
of  stream  rej];uUitiuii  hy  which  the  ihxnl  pi-eliles  w  iiliiii  the  city 
are  to  be  lowered  within  hank  'limits,  but  are  to  be  left  un- 
changed in  the  sections  of  the  streams  above  the  city  by  regu- 
lating weirs.  The  lowering  within  the  city  is  to  be  accomplished 
by  both  increase  of  velocity  and  increase  of  cross-section;  the 
former  by  removing  obstructions  and  cutting  off  bends,  the  lat- 
ter by  dw])ening  and  widening  tlie  cliamiel.  The  retention  of 
the  present  conditions  in  the  reaches  above  the  city  is  consid- 
•ered  by  the  Buffalo  engineers  to  be  essential  in  order  that  ex< 
•cessive  erosion  and  tran8p<»^ation  of  silt  may  not  destroy  the 
•effect  of  the  new  improvements  within  the  city.  Looked  at 
from  the  standpoint  of  Buffalo  alone,  this  plan  would  be  innper, 
:and  the  city  clearly  has  a  ri};ht  to  in;ike  its  own  iinprovemeiita 
and  to  take  steps  to  confine  the  benefits  to  its  own  boundaries, 
particularly  if  such  confinement  is  necessary  to  maintain  the 
full  effect  of  the  improvements.  It  would  be  possible  to  effect 
such  ini])roveraents  and  to  apply  such  safeguards  in  the  upper 
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iwrtions  of  the  Btreanus  immediatel.y  contigaons  to  the  city  as 
to  secure  to  those  parts  of  the  stream  also  the  benefits  of  the 
improyements  within  the  city,  and  without  endangering  the  per- 

Diaiiencv  of  the  city  channel  iraprovements,  but  the  city  is  not  in 
po^sitiOD  to  go  out  into  the  country  districts  and  carry  out  such 
improvements  as  would  secure  tliese  results,  for  it  has  neither 
the  authority  to  do  so  nor  would  it  be  warranted  in  making 
expenditures  for  tins  purpose  even  had  it  the  right  to  do  work 
on  the  stream  outside  the  city  limits.  Clearly  it  is  desirable 
that  as  large  a  section  as  possible  of  the  streams  concerned 
should  enjoy  the  benefits  of  any  iuiprovements  made,  and  it  is 
not  desirable  that  want  of  jurisdiction  and  want  of  an  equitable 
means  of  assessment  should  stand  in  the  way  of  securing  the 
maximum  benefits  attainable.  This  would  appear  to  be  a  case 
where  some  central  authority,  having  both  power  to  plan  and 
carry  out  the  desired  improvements  without  regard  to  municipal 
boundaries,  and  the  authority  to  assess  the  burden  of  cost  on 
the  beneficiaries,  whether  State,  city,  town,  or  private  interests, 
would  obtain  results  greatly  in  excess  of  those  now  available 
under  restriction  of  municipal  authority.  Fortunately,  the  bene- 
fits of  such  broad,  comprehensive  treatment  would  not  be  sacri- 
ficed nor  prevented  by  the  carrying  out  of  the  proposed  improve- 
ments by  the  city  of  Buffalo  alone,  provided  the  regulation 
works  needed  to  maintain  present  conditions  in  the  upper  parts 
of  the  flooded  sections  outside  the  city  be  deferred.  The  entire 
subject  is  one  that  warrants  much  more  extended'  consideration 
than  is  possible  to  give  it  under  this  investigation.  The  Legis- 
lature in  1900  authorized  the  city  to  carry  out  improvements  on 
the  streams  in  question  within  the  city  limits  and  to  secure 
navigable  conditions  in  all  the  streams  except  in  Cazenovia 
creek,  and  gave  the  city  powers  of  eminent  domain  for  the  pur- 
pose. It  also  authorized  the  issue  of  bonds  to  an  amount  of 
1250,000,  which  was  in  1902  increased  to  j>;:5(),000.  The  author- 
ization also  provided  that  not  more  than  one-third  the  total 
cost  of  the  improvements  should  be  borne  by  the  city  at  large, 
the  balance  being  raised  by  assessment  on  the  property  bene- 
fited.  The  Commissioner  of  Public  Works,  Col.  Francis  Ot. 


Digitized  by  Google 


76 


BapOBT  OF  THB  Nbw  Yobk  Btatb 


Wardy  has  estimated  that  the  channel  improyements  alone^ 
apart  from  right  of  way,  bridges  and  other  expenses,  wonid  be 
about  1750,000.  The  question  involyes  in  addition  to  flood 

improvemeut  proper,  the  matter  of  creating'  a  luiviajable  stream 
and  the  attendant  questions  of  Federal  control  and  the  liabililj 
for  the  cost  of  bridges  over  snch  navigable  channels. 

LAKE  ONTARIO  WATER-SHED. 

This  water-shed  comprises  the  rather  narrow  strip  of  terri- 
tory draining  directly  into  Lake  Ontario,  extending  from  Niag- 

ai'a  river  to  Iroudequoit  ba\,  with  the  excopiioii  of  the  Genesee 
river,  which  has  been  treated  as  a  distinct  water-shed  by  itself. 
The  total  drainage  area  of  this  district  comprises  1,050  square 
miles^  and  the  following  are  the  principal  streams: 

TABLE  XIII. 

Streams  Directlt  Tributary  to  Lakb  Ontario,  Not  Including 

GeNESBB  RlVEB,  AND  DiUlNAGE  AUEAS. 

Square  miles. 


Eighteen  Mile  creek   90 

Johnson  creek    105 

Oak  Orchard  creak.   295 

Sandy  creek   86 

West  and  Salmon  creeks   110 

iroudequoit  river                           •   135 


The  streams  on  this  water-shed  on  which  flood  conditions  ait* 
most  severe  are  those  of  Eighteen  Mile  creek  and  Oak  Orchard 
creek. 

Eighteen  Mile  Creek, —  Eighteen  Mile  creek  was  originally  a 
small  stream  rising  near  Gasport  and  flowing  first  westerly  and 
then  northerly  to  Lake  Ontario  at  Olcott;  wiih  another  and  a 
smaller  branch  of  the  stream  rising  a  few  niiles  south  of  Lock- 
port.  It  is  not  understood  that  in  its  original  and  natural  con- 
dition the  stream  was  very  seriously  affected  by  floods. 
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For  many  years,  past  the  Lockport  branch  of  the  stream  has 
received  large  amounts  of  water  from  the  water  powers  at 

Lockport  whicli  draw  their  supply  from  the  Erit*  canal.  During 
recent  years  this  amount  has  become  so  great  that  at  times  the 
channel  of  the  creek  has  been  unable  to  carry  its  natural  ilow 
and  its  artificial  contribntion,  and  inundating  of  the  farming 
lands  along  the  creek  valley  in  the  town  of  Lockport  and  New 
Fane  has  occurred. 

A  State  appropriation  was  passed  in  1898  uppropriatinji 
115,000  lor  the  purpose  of  preventing  these  floods  by  straighten- 
ing some  of  the  more  tortuous  portions  of  the  channel  and 
enlarging  other  portioois. 

The  matter  of  floods  on  Eighteen  Mile  creek  presents  no 
special  en^iiieeriug  or  hydraulic  difliciillies  whatever.  What- 
ever tiooding  occurs  is  due  wholly  to  artilieial  conditions  at 
]x>ekport^  and  the  remedy  or  prevention  is  simply  one  of  proper 
regulation  of  the  discharge  of  water  from  the  canal  at  Lock- 
port. 

Oak  Orchard  Creek  and  Tonatoanda  Creek, — ^Although  Tona- 
wanda  creek  is  not  a  tributary  of  this  watershed,  it  will  be  con- 
sidered here  in  connection  with^Oak  Orchard  creek  owing  to 

the  fact  that  the  drainage  areas  of  the  two  streams  iner«:;e  into 
one  another  in  the  Tonawanda  and  Uak  Orchard  swamps,  and 
also  owing  to  the  fact  that  a  portion  of  the  Tonawanda  waters 
are  diverted  into  the  Oak  Orchard  swamp  and  creek  by  the 
Oak  Orchard  feeder. 

Oak  Orchard  creek  itself  has  its  source  in  the  eastern  part  of 
OrJi'aiis  county.  wh^Mice  it  flows  through  Kwamps  and  swampy 
channels  westerly  as  far  as  West  Shelby  in  the  town  of  Shelby, 
at  which  point  the  swamp  region  ends  and  the  stream  flows 
northeasterly  to  Lake  Ontario  at  Point  Breeze.  The  distance 
from  the  head  of  the  swamp  in  the  western  part  of  the  towns  of 
Clarendon,  Orleans  county,  and  Byron,  Genesee  county,  to  the 
foot  of  the  swamp  near  A\'est  Shelby  in  the  town  of  Slielbv. 
Orleans  county,  is  16  miles  in  direct  line,  but  is  upwards  of  20 
miles  following  the  stream  channel.  The  fall  of  the  stream  for 
this  distance  is  37  feet,  making  the  average  slope  of  the  stream 


Digitized  by  Google 


78 


Report  of  thb  New  Yoek  State 


snrface  1  840  feet  pep  mile,  and  the  average  slope  of  the  swampy 

surface  in  ;i  ^t  in  lal  westerly  directiuii  2  .'MO  feet  per  m\\v. 
The  entire  tujKjgraphy  of  the  eoiintrv  adjacent  to  the  swaiup 
is  very  level,  and  the  boundaries  of  the  swamp  accordingly  ar«} 
indefinite;  large  areas  of  land  around  the  margin  of  the  swamp 
being  wet  at  certain  seasons  of  the  year  and  dry  at  others. 

As  staled  in  the  description  of  tlie  topograj)hv  of  Tonasvanda 
creek,  the  fall  of  Touawanda  creek  from  •  the  foot  of  thQ  Oali. 
Orchard  diversion  dam  to  Pendleton,  the  point  at  which  the 
Erie  canal  enters  Tonawanda  creek,  is  45  feet  in  a  distance  of 
15  miles  iiieasiired  directly,  or  of  29  miles  as  measnred  along 
the  tortuous  swamp  channel,  giving  a  slope  of  about  ly*^  feet 
per  mile  to  the  stream  surface. 

This  tortuons  alignment  and  flat  slope,  coupled  with  the  low, 
flat  character  of  the  topography  adjacent  to  the  stream,  causes 
iiiiiisliy  c(»n(litions  to  exist  alon^^  llie  portion  of  the  creek  lying 
in  the  towns  of  Koyalton.  Lockport  and  Wheatland,  in  Niagara 
county,  and  in  Newstead,  Amherst,  Clarence  and  Tonawanda,  . 
in  Erie  county. 

.  In  a  report,  submitted  in  1881  to  the  New  York  State  Board 
of  Ht'ulth.  by  Mr.  Eniil  Kuichliug  Mem.  Am.  Soc.  E.,  on  his 
examination  of  the  Tonawanda  and  Oak  Orchard  swamps,  Mr, 
Kuichling  states  that  there  are  about  20,000  acres  of  imperfectly 
drained  or  nmrshy  land  lying  along  this  portion  of  Tonawundft 
creek;  and  about  25,000  acres  in  Oak  Orchard  swamp.  On  the 
Oak  Orchard  drainage  area  swamp  lands  occur  in  the  towns 
of  Alabama,  Byron,  Elba  and  Oakfield,  in  Genesee  county,  toA 
in  Barre,  Clarendon  and  She]by,in  Orleans  county.  The  drain- 
age area  of  the  Oak  Orchard  swamp  is  about  85,000  acres. 

The  Oak  orchard  swaiii[»  is  due  primarily  to  the  outcrop  of 
a  rocky  ledge  wliirli  forms  a  barrier  to  the  free  flow  of  the 
waters  at  the  foot  of  the  swamp*  and  this  comprises  the  chief 
^  obstacle  in  the  way  of  the  reclamation  of  this  portion  of  the 
swamp.  Oak  Orchard  swamp  has  been  modifled  from  its  origi- 
nal gondii i(m  by  three  agencies;  first,  the  cutting;  of  t!ie  Tiiiiher 
from  tlie  adjacent  teriitory  uod  from  its  watt  rsli-nl  j;cnerally 
has  materially  diminished  the  swamp  area,  which  is  stated  to 
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have  been  originally  upwards  of  80,000  acres;  second,  the  art!-' 
ftcial  diTersion  of  a  portion  of  tbe  waters  of  Tonawanda  creek 
by  the  Oak  Orchard  feeder,  built  in  1820  as  an  adjunct  tor  the 

Erie  canal,  has  aggravated  the  flooded  conditions  of  the  lower 
portion  of  the  swaiup;  and,  third,  the  partial  lowering  of  the 
channel  at  the  outlet  of  the  swamp  through  the  rocky  ledge 
at  the  expense  of  the  State,  has  tended  to  ameliorate  the  con- 
ditions and  m  some  measure  to  compensate  for  the  artificial 
flood in^^  due  to  the  Oalv  Orchard  feeder.  In  the  agf?regate, 
there  is  little  doubt  but  that  the  present  conditions  of  the  lands 
in  the  lower  portion  of  the  swamp  are  injuriously  affected  by 
the  existence  of  the  Oak  Orchard  feeder  to  a  degree  and  char-* 
acter  of  injury  not  compensated  by  the  work  of  the  channel 
improvement  so  far  as  it  has  been  accomplished  up  to  this  time. 
Entirely  apart  from  the  water  diverted  from  Tonawanda  creek 
itself  by  the  diversion  dam,  the  Oak  Orchard  feeder  traverses 
the  line  of  an  original  tributary  to  Tonawanda  creek,  namely 
Whitney  creek,  and  as  this  stream  is  taken  directly  into  the 
feeder  its  waters  are  diverted  from  their  normal  drainage  to 
Tonawanda  creek  into  Oak  Orchard  creek.  As  proof  that  the 
artificial  waters  from  Tonawanda  creek  seriously  aggravatxi 
the  swampy  conditions  in  the  lower  end  of  the  swamp,  evidence 
from  a  number  of  independeiit  sources  establishes  the  fact  that- 
after  heavy  storms  the  water  passing  down  the  feeder  reaches' 
Oak  Orchard  creek  in  such  volume  that  it  flows  both  ways, 
Konie  of  it  jtassinc:  out  tlu-nuirli  the  restricted  channel  over  and 
through  the  rocky  ledge,  while  other  parts  flow  upstream  into 
the  swamp,  to  return  again  after  the  flow  in  the  feeder  has 
somewhat  subsided. 

The  existence  of  the  swamp  lands  in  the  heart  of  an  other- 
wise fertile  and  favorable  region  has  long  been  held  by  medical 
and  sanitary  authorities  of  that  region  to  be  a  very  serious 
detriment  to  the  welfare  of  the  country  adjacent  to  it.  The 
relation  between  the  existence  of  swampy'  land  in  a  region  and 
the  occurrence  of  malaria  is  well  established,  and  within  the 
last  few  years  the  cause  of  this  relation  has  been  fully  deter- 
mined.   It  is  now  accepted  as  establish cnl  that  ,the  mosquito 
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constitutes  the  connecting'  link  between  marshes  and  malaria 
and  that  the  only  remedj  for  malaria  lies  in  the  eradication  of 
the  malarial-bearing  mosquito,  a  species  called  ''Anopheles" 
which  inhabits  fresh  water  swamps  and  places  where  rank 
moisture  prevails,  and  cannot  breed  nor  develop  in  the  absence 
of  these,  since  the  eggn  of  this  species  are  deposited  on  the 
surface  of  perfectly  quiet  or  stagnant  water.  Although  the 
Bpedes  may  be  destroyed  by  yarious  insecticides,  such  as  kero- 
sene, still  this  form  of  remedy  is  not  available  on  extensiye 
areas  like  those  under  consideration;  and  the  only  remaining 
remedy  lies  in  the  destroying  of  conditions  favorable  to  the 
malaria-breeding  mosquito,  namely,  in  the  drainage  of  the 
swamps  and  wet  lands. 

The  following  evidence  may  be  cited  to  establish  the  direct 
and  positiye  relation  between  the  existence  of  marshes  and  the 
low  sanitary  standard  among  the  inhabitants  of  the  region. 
Mr.  C.  C.  Vermeule,  in  a  paper  before  the  Sanitary  Association 
of  New  Jersey,  in  1896,  stated  that  the  deaths  from  inter- 
mittent and  enteric  fevers  and  diarrhoeal  diseases  for  the  one- 
half  of  the  population  who  live  within  the  influence  of  the  New 
Jersey  marshes  was  50  per  cent,  greater  than  for  the  other 
half  of  the  population.  In  a  communication  to  the  New  Jersey 
State  Medical  Society,  in  1871.  Dr.  Culver,  writing  about  Hudson 
county,  which  has  one-half  of  its  total  area  in  marshes,  says: 
"No  part  of  Hudson  county  is  ever  exempt  from  malarial 
diseases.^'  Dr.  A.  W.  Blythe,  in  his  "Dictionary  of  Hygiene 
and  Public  Heiilth,"  says  concrrninfj:  marshes:  "That  at  lioch- 
forte,  on  the  western  coast  of  France  and  surrounded  by 
marshes,  the  mean  duration  of  life  during  the  early  part  of  the 
nineteenth  century  was  only  nineteen  years.''  Melier,  in  his 
"Rapport  snr  le  Marais  salants/'  states  that  in  certain  com- 
munes of  the  departuiL^nt  of  Cliarante-Iuf«'rieure,  a  marshy 
region,  the  annual  mortality  from  malarial  diseases  was  1  in  13 
of  the  population.  The  same  authority  states  that  Marennes. 
a  town  with  marshes  on  one  side,  is  alternately  attacked  by, 
and  preserved  from,  malaria  according  to  whether  the  wind  is 
from  or  toward  the  marshes. 
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The  relation  of  marghes  to  the  public  health  of  the  adjacent 
commiiiuty  is  still  further  shown  by  the  following  instances 

where  direct  and  strikinj;  impi'ovoiiieiitis  in  sanitary  conditions 
have  been  aeeompUshed  bj  the  draining  of  niarslies:  Mr.  Emil 
Kulchlingy  in  his  report  above  mentioned,  states  that  about 
1860  a  large  marsh  near  Goshen,  Orange  county,  K.  Y.,  was  pro- 
nounced dengerously  unhealthy  on  account  of  the  malaria 
generated  there.  Upon  the  draining  of  the  marsh  the  disease 
was  quickly  disjielled  from  the  reirion.  Also  tlie  abandonment 
of  the  Chemung  canal,  in  J^ew  York  State,  caused  a  portion  of 
the  canal  between  Havana  and  Horseheads  to  become  stagnant 
and  malaria  soon  became  prevalent;  on  being  brought  to  the 
attention  of  the  State  Board  of  Health,  the  defective  drainage 
was  quickly  rectified  during  July,  1881,  and  in  September  of 
the  same  year  the  sickness  had  almost  entirely  ceased  along 
the  entire  course  of  nine  miles,  where  nearly  all  had  been  suffer- 
ing from  maJaiial  fever.  Dr.  Henry  F.  Lyster,  in  the  Michigan 
State  Board  of  Health  report  for  1874,  reported  that  in  Genesee 
county  in  that  State  drainaj^e  had  reduced  malaria  50  per  cent., 
and  had  improved  the  general  health. to  a  similar  extent.  The 
improvement  of  the  Dombs,  a  large  marshy  district  near  Lyons, 
France,  changed  the  region  formerly  notorious  for  its  unhealthi- 
ness  into  a  healthy  region,  and  the  average  duration  of  life  was 
extended  from  23  years  to  38  years.  England  carried  out  an 
extensive  sanitary  iniprovemoiit  in  the  draining  of  some  ;30<M)UO 
acres  of  marshy  lands  in  the  Fens  on  the  east  coast;  before  the 
improvement  the  occurrence  of  fever  and  ague  in  every  family 
was  the  rule.  Since  the  drainage  has  been  completed  the 
fever  and  ague  has  entirely  disappeared. 

The  sanitary  reasons  for  swamp  drainage  are,  however,  not 
the  only  ones  in  its  favor.  The  common  English  adage  may 
be  reversed  into  the  form  of  "  Drainage  for  Health  is  Drainage 
for  Wealth.''  The  greater  portion  of  the  swamp  lands  in  New 
York  State  are  extremely  fertile  and  productive.  The  case  of 
the  Orange  county  marsh  may  be  cited  as  an  instance  where 
drainage  raised  the  value  of  the  land  from  ?5  to  $10  :iti  acre 
before  the  drainage  up  to  |300  to  |500  an  acre  after  drainage. 
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Tills  is  probably  an  exceptional  case,  but  admits  of  a  very  wide 
margin  of  modification. 

Mr.  Kttichling,  in  his  report,  states  that  in  the  Oak  Orchard 
swamp  tlie  soil  Is  a  very  rich,  black  muck  and  attains  a  depth 

of  sfvcial  f(M't,  wliili'  in  the  Tonawiiiida  swamp  more  clay  and 
loam  are  mingled  with  the  vegetable  mould,  nuiking  the  surface 
soil  more  compact  and  impervious.  The  black  muck  which  is 
distributed  over  the  whole  of  Oak  Orchard  swamp^  and  also 
over  parts  of  Tonawanda  swamp^  is  evidently  very  fertile. 
Judging  from  present  land  values  in  tliis  vicinity  in  general  and 
from  the  probable  fertility  of  tliese  lands,  their  value  after 
reclamation  can  hardly  be  estinuited  at  less  than  flOO  an  acre. 
These  lands  are  at  present  entirely  withdrawn  from  qjaltiva- 
tion,  and  substantially  from  taxation;  they  are  rarely  assessed 
at  more  than  |5  per  acre,  and  it  is  recognized  that  their  only 
pre  sent  \  ahie  lies  in  the  timhci-  on  them.  Their  reclamation, 
therefore,  would  not  only  improve  sanitary  conditions,  but 
would  materially  enhance  the  wealth  of  the  State  and  its  pro- 
ductive capacity. 

The  above  remarks  apply  generally  to  the  most,  if  not  all, 
of  the  swaiH])  areas  of  New  York  State,  ili  iu-h  each  district, 
of  ( (turse,  is  surrounded  by  different  local  conditions.  The  rec- 
lauiation  of  these  swampy  districts  is  generally  not  feasible 
under  private  effort;  even  combined  effort  on  the  part  of  indi- 
viduals, without  some  central  official  agency,  is  inadequate  to 
carry  through  the  needed  measures.  ^I'lu'  existing  State  drain- 
age law  was  enacted  in  1869,  and  in  the  attempt  to  make  it 
effective  .it  has  been  amended  almost  every  year  since  that 
time.  This  law  fairly  meets  the  case  of  the  reclamation  of  small 
tracts  where  but  few  interests  are  involved,  but  it  is  inadequate 
in  tlie  case  of  large  undertakinjrs,  and  though  it  has  hetm 
repeatedly  attempted,  it  has  never  yet  been  successfully  applied 
to  the  several  large  areas  awaiting  reclamation  in  this  State. 
There  is  need,  therefore,  for  some  more  effective  system  by 
which  these  lands  may  be  reclaimed  than  is  offered  by  the 
present  drainage  law;  and  from  the  intimate  relation  l>etween 
this  matter  of  reclamation  and  stream  flow  it  would  seem  botb 
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desirable  and  feasible  tbat  if  the  State  is  to  inaogurate  a  system 
of  flood  preTention  and  water  storage,  it  should  be  made 

sufficienitl.y  comprehensive  and  broad  to  provide  also  for  the 
closely  allii'd  subjeiT  of  swamp  reclamation. 

A  local  tlood  committee  for  Oak  Orchard  and  Tonawanda 
swamps  was  appointed  in  Jaly  past  and  through  its  engineer. 
Mr.  Joseph  W.  Holmes  of  Batavia,  it  has  furnished  the  com- 
mission with  a  map  of  the  Oak  Orchard  and  Tonawanda  swamps 
and  a  map  of  the  improvements  thus  fai-  eti«'ciLd  in  the  Oak 
Orchard  swamp  outlet  near  Hhelby.  This  local  flood  commit- 
tee comprised  the  following  gentlemen: 

Hon.  Irving  L'Hommidieu,  Medina;  Mr.  Joseph  W.  Holmes, 
C.  E.,  Batavia;  Mr.  Fred  S.  t>owns,  Medina;  Mr.  J.  J.  Ryan. 
Medina*;  and  Mr.  R.  W.  Post,  Shelby. 

The  report  of  tliis  cniniiiittee,  t(><i:ether  ^\\\\\  the  iiiaph  men- 
tioned, will  be  lound  in  the  supplement  of  this  report. 

Senator  L'Hommedieu^  chairman  of  the  committee,  estimates 
the  money  damages  arising  from  flooded  conditions  directly  due 
to  the  floods  of  1902  to  be  |100,000. 

DAMAGES  FliOM  FLOODS. 

While  this  investigation  has  not  included  any  exhausted  in- 
quiry into  the  measure  of  the  financial  damages  caused  by 

floods  a  considerable  amount  of  statistical  information  has  been 
collecled.  Tlie  aggregate  of  these  damages  here  i-epreseiited 
is,  of  course,  only  a  partial  exhibit  of  the  losses  sulfered  and 
probably  a  relatively  small  part.  A  statement  of  some  of  these 
items  of  damage  is  as  follows: 

TABLE  XiV. 

Partial  Exhibit  of  Damages  from  1902  Floods  on  First 

Division. 

Damages  along  the  G  enesee  \  a  llev  from  Roches- 
ter to  Belfast,  70  miles,  iis  reported  by  the 

Rochester  Flood  Committee   |800,000  00 

Oity  of  OleaUy  as  reported  by  City  Engineer 

Allen,  14,000  to  flS,000   5,000  00 
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Allegauy  county,  as  reported  to  the  Board  of 
Supervisors  bv  Hupt.  Henry  Stevens,  ot  Aii- 
dover,  damages  to  public  prui>eny,  |278,400; 
damages  to  private  property,  #331,500;  total..      f 609,^^00  00 

DamageB  to  roads  and  bridges  in  Wyoming 
county,  as  reported  to  the  Board  of  Super- 


visors   90,000  00 

Damages  in  tlie  rity  of  Horm  lUville,  as  reported 

by  tlie  Hornelisville  Flood  Committee   50,000  00 

Mr.  O.  D.  8prague,  clerk  of  the  Board  of  Super- 
visors of  Cattaraugus  county,  reports  the 
damages  to  roilroads  and  bridges  to  two  towns 
in  Cattarauf^us  county  as  follows: 

Perrysburg   2,000  00 

New  Albion   20,000  00 

Damages  in  the  town  of  Canisteo,  Steuben 
county,  as  reported  by  the  Canisteo  Flood 
Connnitlee,  ha.s  daniages  to  railroads.  brid*;es 
and  dykinir.  $22,500;  damages  to  private  prop- 
erty, 102,800;  total   85,300  00 

Damages  in  the  city  of  Buffalo,  as  reported  by 

Deputy  Engineer  Commissioner  Morse   34,000  00 

Damages  to  cultivated  lands  adjacent  to  Oak 
Orchard  swamp,  as  rejiortcd  by  llio  chairman 
of  the  Oak  Orchard  Flood  Committee  '      100,i)00  00 

Mr.  Fred  W.  Hastings,  clerk  of  the  Board  of 
Supervisors  of  Steuben  county,  reports  the 
following  bond  issues  by  towns  in  Steuben 
( (juiity,  to  cover  losses  from  tlood  damages  to 
railroads  and  bridges  as  follows: 

Town  of  Pulteney   6,200  00 

Town  of  Hornelisville   6,000  00 

Town  of  Wheeler   2,000  00 

Town  of  TJrbana   1,000  00 

City  Engineer  Leon  D.  Conklinpr  reports  damages 

to  the  city  of  Elmira  amounting  to   155,000  00 


11,832,400  00 
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Damages  Lo  Railroads, 
Erie  Railroad,  as  reported  by  Chief  C.  W. 


Hucliliolz   $228,000  00 

Uutlalo  nud  Susquehauiia  Railroad,  as  reported 

by  H.  C.  Landon,  Engineer  Maintenance  o£ 

Way   4,400  00 

Pittsbnrg,  Shawmnt  and  Northern  Railroad,  as 

reported  by  Chief  Engineer  M.  F.  Bonzano   15,000  00 

Buffalo,  T?(M  licstor  and  Pittsburg,  as  reported  by 

Chief  Engineer  J.  M.  Flo     h   15,000  00 

Delaware,  Lackawanna  and  Western  Railroad,  as 

reported  by  President  W.  H.  Truesdale   5,700  00 

Total   §;j,231,oU0  00 


In  appendix  No.  1,  under  part  111,  will  be  found  the 
several  reports  of  the  local  flood  committees  appointed  at 
the  sereral  places  where  flood  conditions  have  been  found  to 
be  most  serious,  and  these  local  reports  are  accompanied  by 

maps  and  drawings  descriptive  of  the  subject-matter  of  the 
reports. 

In  conclusion  the  commissioners  assigned  lo  the  First  Divis- 
ion take  occasion  to  express  their  regret  that  the  limitations 
of  time  and  money  under  which  they  have  endeavored  to  carry 
out  the  purpose  of  their  appointment,  have  contributed  to  pre- 

vi  nt  the  thoion<:h  consideration  of  the  ►subject  which  its  im- 
portance to  the  people  of  the  State  demands. 

Very  respectfully  submitted, 

D.  C.  MIDDLETON, 

.OLIN  il.  LANDKKTII, 

CommisBiomr% 
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COMPRISI^^G  THE  WATERSHEDS  OF  TUE  Fi^GEE  LaKES,  AMD  OF  THB 

Oswego,  Sbnbca,  Oneida,  Susquehanna  and  Dblawarb 
Rivers. 


GommisBioner  Baftbb, 

Commissioner  King. 

BEPOBT  OF  SUB^COMMITTEE  FOB  SECOND  DIVISION. 

BocHESTBB,  N.  Y.,  December  8,  1902. 

To  the  Water  Storage  Commission: 

Gentlemen. —  The  undersigned  reports  as  follows  relative  to 

the  outlook  for  river  regulation  in  District  No.  2,  i^^specially 
assigned  to  the  charge  of  himself  and  John  L.  King,  Esq. 

Before  discussing  the  local  features  involved,  it  is  proper  to 
give  a  brief  account  of  what  has  been  accomplished  in  river 
regulation  in  other  places. 

Antiquity  of  River  Regulation* —  Biver  regulation  is  very  old, 

and  there  is  scarcely  a  phase  of  it  that  has  not  been  considered 
at  some  time  in  the  Ohl  \\'()r](l.  The  Chinese  nvers,  particu- 
larly the  Hoang-ho,  were  regulated  by  dykes  and  embankments 
over  4,000  years  ago.  The  same  is  true  of  the  Euphrates  and 
many  other  rivers  on  which  were  situated  the  cities  of  the  an- 
cient  world.  This  statement  is  especially  true  of  the  Biver 
Tiber,  at  Kome.  In  the  year  53  B.  C. — 1,955  years  ago— a 
prupi;sition  was  brouj^ht  forward  in  the  iiuinan  Senate  for 
moderating  the  frequent  inundations  of  this  stream,  which  re- 
sulted in  the  appointment  of  five  Senators  as  a  Biver  Con- 
servancy Commission,  to  whom  was  assigned  the  task  of  so 
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regulating  the  volume  of  water  iu  the  river  that  there  might 
be  no  definciency  in  summer  and  no  injurious  excess  in  win- 
ter." *  So  far  as  known,  this  was  the  earliest  Kiver  Conser- 
vancj  Commission.  This  commission  does  not  appear  to  hare 
regulated  the  river  very  effectirely,  since  many  inundations 
oc»-urrtMl  a  iter  wards,  and  in  141)5  A.  1).  an  accuiate  record 
of  overliows  was  commenced.  The  Hood  of  141)5  was,  with  a 
few  exceptions,  one  of  tlie  heaviest  known.  8ince  that  time 
serious  floods  hare  occurred  on  the  Tiber  in  1530,  1557,  1598, 
1G06,  1637,  1660,  1686,  1702,  1750,  1805,  184:^,  1846  and  1870. 

The  town  of  Ostia,  whvu  fomidod.  in  i;.  ('.,  wns  a:  the 
mouth  of  the  Tiber,  and  soon  had  .su,l)00  inhabitants.  In  the 
course  of  years,  Ostia  was  deprived  of  its  port  by  the  silt  car- 
ried down  by  the  Tiber.  Thereupon,  the  Emperor  Claudius, 
about  the  beginning  of  the  Christian  era,  presented  to  the 
Roman  Senate  a  project  for  forming  a  \nn't  thrt^  miles  from, 
the  original  mouth.  A  basin,  with  two  moles,  a  brt'alx water, 
towers  and  a  lighthouse,  was  executed  and  a  canal  opi  ned  1o 
connect  with  the  river.  This  canal  silted  up  towards  the  end 
of  the  first  century.  The  Emperor  Trajan  repaired  the  port, 
adding  an  internal  basin.  The  canal  which  still  forms  the 
navi^Mbli'  month  of  Ihe  Tiber  was  opened  about  110  A.  D. 
Plutarch,  in  his  life  of  Julius  Caesar,  statt^s  that  Caesar  in- 
tended to  remedy  the  evil,  by  deepening  the  mouth  of  the 
Tiber,  but  that  his  death  prevented  the  accomplishment  of  this 
task. 

An  extraordinary  inundation  of  the  Tiber  is  mentioned  by 
the  younger  Pliny  in  his  letter  to  Micriuus,  as  0(^cnirinjr  in  the 
reigu  of  Trajan,  who,  as  already  stated,  built  a  canal  which 
Still  exists.  The  present  length  of  this  canal  is  about  two  and 
one-half  mileB.t 

In  reference  to  the  reason  why  the  Roman  ^'natorial  River 

Conservancy  Commission,  appointed  1,955  years  ago,  <iid  not 
succeed,  it  may  be  mentioned  that  there  is  absolutely  but  one 
remedy  which  can  be  applied  to  a  river  in  order  that  there 

♦The  Tib«r  and  its  Tributaries),  by  S.  A.  Sniith.  1877,  p.  60. 

t  W.  Shelf f.rd.  on  Non-TSdat  Rivew.  Pror.  last.  C.  E..  Vol.  I.XXXII.  pt>.  7^:  ami  The 
Tiber  atul  it«  Delta,  by  Prof.  Ponzi.  Proe.  Invt.  C.  E.,  Vol  XLVII.  pp.  342-344. 
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may  he  no  delicienc,)  in  summer  ami  no  injurious  excess  in 
winter,  namelv,  water  storage.  If  tlie  writer  recollects 
rightly,  the  valley  of  the  Tiber  does  not  present  the  proper 
conditions  for  applying  this  Femedj.  In  its  lower  reaches,  the 
Tiber  Hows  through  a  broad  plain^  while  in  its  upper  reaches, 
the  valie,vs  are  narrow,  wiih  steep  slopcK,  accordingly  render- 
ing it  impossible  for  large  quauLiLies  of  water  to  be  stored. 
80  far  as  known  to  the  present  writer,  aside  from  Black  river  in 
this  State,  there  is  no  river  anywhere  on  which  the  task  as- 
signed to  the  Boman  River  Conservancy  Commission  conid  be 
successfully  applied.  On  tliiis  strisini  ii  is  not  diflicnlt  to  con- 
struct a  single  reservoir,  which  practically  controls  1,889  square 
miles  of  catchment  area.  There  may  be  other  streams  on  which 
it  is  possible,  but  the  writer  has  never  met  with  them  in  hia 
experience.  The  Racqnette  river  basin  can  also  be  thus  con- 
trolled by  a  single  dam  at  Tupper  lake. 

River  Regulation  on  the  Seine. —  The  Kiver  .  Seine,  of  which 
there  is  a  long  record  of  inundations,  may  be  briefly  mentioned. 
The  Seine  is  the  most  important  river  of  France,  not  only  on 

account  ot  its  being  the  highway  for  a  flourishing  inland  trade, 
but  in  consequence  of  engineering  works  which  have  been  car- 
ried out  for  its  improvement.  On  this  stream,  the  same  as  on 
others,  the  occurrence  of  high  floods  is  due  to  the  concentra- 
tion of  the  rainfall  at  special  periods  of  the  year.  The  rainfall 
is  considerably  ixi eater  in  the  summer  tlian  in  ilie  winter 
months,  but,  owing  to  evaporation,  the  rains  of  summer  have 
comparatively  little  influence  upon  the  flow  of  the  river,  al- 
though a  heavy  rain  during  the  winter  months  falling  upon  a 
saturated  soil,  when  evaporation  is  inactive,  causes  a  flood  of 
vvliich  the  height  depends  upon  the  amount  of  saturation  of  the 
basin  by  previous  rains  and  the  duration  of  the  rainfnll.  T>aily 
readings  of  the  height  of  the  river  have  been  kept  at  Taris 
since  1732.  During  this  time,  thirty-one  ordinary  floods,  twelve 
extraordinary,  and  two  exceptional  floods,  in  December,  1740, 
and  in  January,  1802,  have  occurred.  A  list  is  also  given  of 
tive  exceptional  Hoods  eccnrring  V»etween  lG4i>  nnd  ll'-V2.  In 
H>58  a  severe  flood  followc^d  the  breaking  up  of  ice  in  the  river 
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after  severe  cold  weather  lasting  live  weeks.  Of  the  foity  ttve 
large  floods  recorded  sioce  the  comniencement  of  the  daily 
observations  in  1732  only  three  occurred  in  the  warm  season, 
two  of  them  appearing  in  the  month  of  May  and  one  in  the 

month  of  September.  Tlie  forejiji)ing  shows  that  rejjnlar  floods 
of  the  Seine  at  Paris  are  almost  wholly  eonflued  to  the  cold 
season.* 

A  record  of  floods  has  also  l)een  kept  on  a  number  of  other 
important  French  rivers,  as,  for  instance,  tlie  Garonne,  of  which 
special  studies  were  made  over  fort;^  years  ago,  the  iMire  and 
the  Rhone,  all  of  which  are  the  subject  of  spin  iai  extended 
memoirs. 

A  number  of  rivera  of  Germany  and  Austria  have  been  studied 
cai'efuUy  for  from  50  to  100  years,  but  in  the  United  States 
substantially  nothing  has  been  done  until  about  twenty  years, 
ago,  from  whence  it  results  that  river  conservancy  is  a  new 

snbj('(  1  lure,  luauy  persons  supposing  that  nothing  has  ever 
been  done  auywhei'e. 

Definitifyn  of  River  Consvroancif. —  The  term  river  conservancy 
may  be  considered     comprising  the  following  objects : 

1.  The  preservation  and  improvement  of  a  stream  for  domes- 
tic, sanitary  and  industrial  purposes. 

2.  In  the  case  of  navigable  streams,  their  maintenance  and 
regnlation  for  Tuivio;a1  ion. 

3.  The  cnliure  ;u»d  preservation  of  fish. 

4.  The  effectual  drainage  of  the  district  through  which  a 
stream  runs. 

5.  The  abatement  of  injury  to  lands  by  floods. 

The  cause  of  floods  is,  broadly,  excessive  and  irregular  rain- 
fall, although  very  heavy  rainfalls  may  occur  without  causing 
a  flood.  General  statements  of  why  this  is  so  have  been  made 

in  the  preceding  paragraph  regaidiug  the  Kiver  Snine.  Indeed, 
an  investigation  into  rainfall  shows  tiiai  the  inleiisity  of  floods 
is  due  only  very  muotely  to  the  amount  of  rainfall.  On  the 
contrary,  floods  are  very  closely  related  t(»  height  of  ground 

*Tbe  IliVBr  Sein*.  By  L.  ¥.  Vernon-H*rcour^.   Proo.  Inst.  C.  E.,  Vol.  LXXXIV.  p.  210. 
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water.  For  instance,  on  Gcnepee  river,  in  August.  i><9:$,  wlien, 
as  tlie  result  of  a  serioun  suniniur  drought,  ground  water  was 
very  low,  a  rainfall  of  several  inches  only  produced  a  slight 
flood  of  about  4,000  cubic  feet  per  second,  whereas,  in  July, 
preceded  by  rain  enough  to  fill  the  ground  with  ground  water, 
about  the  same  amount  of  sudden  rainfall  produced  a  devastate 
ing  iiood  of  from  2(),U(*()  i*)  .ii>,(>00  cubic  fc<'t  \m-  sct  ond.*  Many 
other  examples  could  be  cited  of  this  geueral  truth,  but,  as  the 
object  at  present  is  not  specially  to  multiply  proof  on  this 
point,  a  single  one  is  sufficient,  although  it  is  proper  to  remark 
that  the  same  phenomenon  has  been  observed  on  many  otber 
streams. 

Torrential  and  (rently  Flowing  Kivcrs.— lii\ev&  may  be  di- 
vided into  two  classes.  (1)  torrential,  and  (2)  gently  flowing 
rivers.  The  first  class  have  considerable  fall  and  ubually  flow 
wer  impermeable  strata,  while  the  second  class  flow  over  alln^ 
vium.  Many  of  the  streams  of  New  Tork  State  belong  to  both 
classes — -in  their  upper  reaches  they  are  torrential,  while  in 
their  lower  they  are  gently  flowing.  This  distinction  is  import- 
ant to  bear  in  mind  in  treating  of  the  question  of  Hoods,  bccanse 
the  floods  of  torrential  rivers,  while  high,  are  of  brieC  duration. 
Gently  flowing  rivers,  on  the  contrary,  have  lower  floods,  but 
they  continue  for  a  longer  time  and  are,  therefore,  likely  to  be 
much  more  injurious.  In  New  York  State  the  torrentml  streams 
generally  flow  through  deep  valleys  anfl  in  many  cases  ]>rcsent 
excellent  opportunities  for  water  storage,  rsually,  the  valleys 
of  gently  flowing  streams  are  not  suitable  for  storage  reser- 
voirs—  the  cost  of  the  necessary  barrage  would  in  many  in- 
stances, at  any  rate,  prove  insuperable.f 

General  Principles  of  River  Regulation  as  Defined  hif  Von 

Wex. —  Perhajis  as  inlci est inp;  a  }mper  as  any  is  one  by 
Gustav  Hitter  von  AN'ex.  privy-councillor  to  the  Emperor  of 

*  Floods  on  Ocnesee  rivw  Tftry  greatly  in  intensity.  A  flood  of  from  30,000  to  40,000  cubic 
feet  per  secoad  at  Mt .  Morris  is  not  likely  to  produce,  owing  to  temporary  storace  on  tlio  flata, 
n  Houd  of  men;  than  20,000  cubic  feet  per  second  at  Rocheater.  The  praccdinc  atatamant 
•onsiders  the  flood  as  measured  at  Mt.  Morris. 

t  Tha  Cooflcrvanoy  of  Rivan.  By  Wra.  H.  Wlieelar  and  Arthur  Jaoob.  Proe.  Inat.  C.  E.. 
Vol.  LXVII,  pp.  201  and  23S. 
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Austria,  in  which  the  governing  principles  of  river  reg^alation 
are  so  clearly  set  forth  that  one  can  hardly  do  better  than  to 
give  an  extended  extract  therefrom.  Von  Wex's  memoir  is 
Umitecl  to  a  brief  general  summary  of  the  first  principles  requi- 
site to  the  successful  regpilation  of  intractable  rivers.  The  quo- 
tation follows: 

In  every  case,  first  of  all  the  upper  course  of  the  river  must 
be  dealt  with  separately^.and  then  the  lower  portion  of  it,  to- 
gether with  its  mouth,  whether  it  empties  itself  into  an  estuary 

or  into  the  open  sea. 

"From  long  experience  it  has  been  asceilained  that  every 
river  or  stream,  following  its  natural  course  through  wide 
tracts  of  level  country,  invariably,  if  the  banks  consist  of  de- 
posits of  earth  or  gravel,  attacks  them«  the  lighter  particles 
being  carried  away,  the  heavier  being  deposited  in  the  bed  of 
the  stream,  so  that  in  course  of  time  its  width  increases  while 
its  depth  decreases,  and  at  the  same  time  islands,  sand  banks, 
bends,  creeks  and  by-channels  are  formed. 

In  rivers  thus  left  to  nature,  the  fall,  mean  velocity  and 
force  of  the  current  are  continually  decreasing  while  the  river- 
bed is  risin*:;  this  naturally  raises  the  general  water-level  rela- 
tively to  the  adjoining  country,  and  exposes  it  to  frequent  inun- 
dation, the  effects  of  which  are  disastrous  floods  and  the  for- 
mation of  innumerable  branches  and  by-chaniiels  which  inter- 
sect the  whole  country,  flooding  and  swamping  it  at  every  rise 
of  the  river,  and  rendering  it  in  time  unfit  for  habitation  by 
either  man  or  beast.  Instances  of  this  kind  are  at  the  present 
time  to  be  met  with  in  many  parts  of  the  world,  notably  in 
Asia,  Africa  and  America. 

^'lu  order  to  deal  effectually  with  such  cases,  namely,  to 
abate  the  fioods,  and  to  prevent  disasters  accompanying  them, 
as  well  as  the  ultimate  formation  of  trackless  swamps,  the 
following  procedure  is  recommended: 

**  1.   A  new  channel  following  the  course  of  the  valley  should 

be  carefully  laid  down  by  the  superintendinir  en<j:ineer.  either 
in  a  direct  line  or  with  easy  bends,  and  when  excavated,  the 
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entire  bodr  of  water  should  be  admitted  into  this  new  channel* 

the  old  bed  and  all  by-channels  beinj?  tilled  up. 

**  2.    lla villi:  cai  i-iully  (iflt'i-iuiiitMl — ■ 

"a.    The  discharge  per  st'coiid  at  low,  mean  water  level 

ol  u  iToss-section  of  the  river,  either  immediately  above  or 
immediately  below  the  portion  to  be  regulated,  and 

**b.  The  increased  fall  which  the  new  channel  will  afford; 
ilu'U  (he  seclional  area  of  the  new  bed  must  be  lixed,  according 
to  approvt'd  hvdraulio  fornnilas.  so  as  to  allow  of  the  paBsage 
of  either  an  ordinary  or  an  extraordinary  volume  of  water. 

The  water  having  been  admitted,  the  next  thing  is  to 
protect  the  banks  by  random  rubble  or  by  stone  pitching  in 
order  to  prevent  the  action  of  the  current  injuring  them,  or 
forniinj^  bends  or  creeks. 

*' 4.  After  the  completion  of  the  above,  tlie  old  river  bed 
and  by-channeis  should  be  filled  up,  the  land  thus  reclaimed 
should  by  degrees  be  brought  under  cultivation;  in  the  same 
manner  the  marshy  tracts  exposed  hitherto  to  inundation,  and 
fertilized  by  the  deposit  therefrom,  should  be  raised  by  a  coat- 
U\ff  of  rich  soil. 

"  T).  It  exceptionally  high  tloods  still  overflow  the  banks  and 
inflict  loss  and  damage  to  the  freshly  cultivated  valley,  dikes 
at  suitable  distances  apart  will  be  necessary  to  confine  such 
ttoods,  and  enable  them  to  flow  off  gradually  without  causing 

damajre. 

"J'loin  forty-eight  years'  obsn  vation  and  experience  of  exten- 
sive works  undertaken  for  the  improvement  of  rivers,  the  au- 
thor can  confidently  affirm  that  by  careful  attention  to  the 
points  above  recommended,  even -the  most  tortuous  rivers  and 
the  swampiest  valleys  have,  generally  within  a  few  years,  but 
in  some  cases  only  after  many  years,  yielded  the  most  satis- 
lactorv  results,  as  for  instance  — 

'^a.  The  increase  of  fall  due  to  the  more  uniform  section 
and  more  direct  course,  and  the  concentration  and  confinement 
of  the  stream  within  a  single  channel  provided  with  firm  banks, 
considerably  increases  the  force  and  velocity  of  the  current, 
which  tend  to  deepen  the  channel,  and  to  carry  away  the  ma- 
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t«rial  thus  scoured  out  as  well  as  tbat  brought  down  from 
abo?e. 

l?y  loweriug  the  bed  of  the  river,  in  some  cases  to  the 
exieiii  ol  iroiii  'A  to  (>  feet,  the  j^eneral  water  leveh  boLii  of  the 
river  and  of  the  ground  springs  in  the  neighborhood,  is  propor- 
tionately lowered,  so  that  the  adjoining  country  is  less  liable 
to  inundation,  and  the  swamps  are  more  easily  drained  and 
brought  under  cultivation. 

'*  c.  The  velocity  being  accelerated  in  the  new  channel,  as 
shown  by  (a),  floods  pass  oil"  more  rapidly  and  do  nut  rise  so 
high,  consequently  the  low  country  is  seldom  or  never  under 
water,  or  at  any  rate  not  to  the  same  extent  as  before.  If, 
however,  these  lesser  and  lower  floods  are  to  be  entirely  pre 
vented,  dikes  parallel  to  the  course  of  the  river  must  be  added. 

**d.  In  rivers  exposed  to  the  action  of  frost,  floating  ice  is 
apt  to  acciiinulate  in  the  unregulated  portions  of  its  course, 
especially  at  sharp  bends,  and  on  shallows  and  sandbanks,  occ<a- 
sionally  to  such  an  extent  as  entirely  to  obstruct  the  flow  of 
the  stream,  and  to  raise  the  water  in  the  river  to  such  a  height 
that  it  overflows  the  banks,  inundates  the  neighboring  country, 
and  spreads  ruin  far  and  wide. 

"When  on<e  a  river  has  been  regulated  this  caiiuot  take  pbice, 
as  there  would  then  be  nothing  to  hinder  the  free  passage  of 
floating  ice,  and  should  a  temporary  stoppage  occur,  the  con* 
centrated  force  of  the  current  would  soon  overcome  every 
obstacle,  by  raising  the  blod^s,  and  bearing  them  away  with- 
out causing  any  flood. 

"  e.  It  is  a  matter  of  general  experience  that  even  in  a  deep 
river  following  a  winding  course  and  dividing  into  numerous 
branches  navigation  is  often-  obstructed  to  such  an  extent  that 
the  river  becomes  all  but  impassable,  yet  when  the  same  river 
has  been  regulated,  a  direct  channel  is  provided,  facilitating 
traffic  and  commerce,  and  increasing  the  prosperity  of  the  coun- 
try ah'eady  inijtroved  by  drainage  and  cultivation. 

*'f.  On  the  bunks  of  many  rivers  left  to  nature  but  a  scanty 
population  exists,  invariably  affected  and  often  decimated  by 
epidemics,  and  generally  exhibiting  an  imperfect  physical  and 
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mental  deyelopment.   After  regulation,  and  by  draining  and 

cultivating  the  adjoioing  country,  these  evils  disappear,  the  in- 
habitiiuts  improve  ia  liealth,  Htreugth  aud  iutelligeuee,  the 
population  increases^  new  villages  spring  up,  and  prosperity 
reigns  where  before  disease  and  poverty  were  rife.  The  gov- 
ernment earns  the  hearty  thanks  of  all  thus  benefited,  and  has 
at  the  same  time  fully  recouped  the  capital  laid  out  on  the 
works  by  the  Inrreased  revenues  derived  from  the  improved 
condition  of  the  <fouutry. 

Where  such  an  improvement  of  the  waterway  has  been 
rationally  executed*  in  accordance  with  the  particular  nature 
and  requirements  of  the  locality,  most,  if  not  all.  of  the  above 
udvaiitages  have  been  secured;  as  may  be  proved  by  numerous 
instances  of  works  oi  the  kind  executed  years  back  in  France, 
Germauy,  Austria,  Switzerland  and  Italy.  Moreover,  the  fact 
that  the  chambers  of  deputies  of  these  states  have,  during  the 
last  few  years,  repeatedly  devoted  hundreds  of  millions  of 
florins  to  the  completion  of  works  already  begun,  and  to  new 
undertakings  of  the  same  kind,  is  a  proof  that  the  import aace 
and  advantage  of  sucli  improvements  are  fully  recognized. 

As  a  complete  description  of  even  the  most  important  works 
of  this  kind  would  far  exceed  the  limits  of  a  short  paper,  the 
author  must  confine  himself  to  a  brief  review  of  those  success- 
fully  accomplished  on  the  Rhine. 

"  The  Kbine,  between  iiash*  and  Alannlu'im,  has  foi'  eentnries 
followed  a  tortuous  course,  abounding  in  sharp  bends  aud 
dividing  into  many  branches,  through  a  valley  between  5,000 
and  6,000  metres  broad.  Having  further  repeatedly  shifted  its 
course,  the  whole  valley  became  cut  up  by  old  channels;  to  a 
considerable  extent,  too,  its  natnral  fall  was  lost,  owing  to  its 
sinuous  course,  and  conse(|nently  tlie  rate  and  force  of  the 
currents  were  so  much  dimimshed  that  deposit  accumulated 
everywhei*e,  raising  the  bed  of  the  river  and  mean  water-level 
to  such  a  degree  that  the  adjoining  country  was  little  better 
than  a  swamp.  The  bed  of  the  Rhine  bein-  thus  elevated,  and 
its  course  so  irregular,  the  flood  Ns  aier  could  not  flow  off 
rapidly  enough,  but  spread  abroad,  inundating  tlie  neighbor- 
hood, and  destroying  whole  villages  and  townships. 
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**  The  riveroide  comniDiiities  had  in  all  ages  attempted,  by  dams 
and  other  protective  works,  to  aba'te  these  evils,  bot  with  little 

success,  as,  owing  to  the  winding  course  of  the  river,  the  floods 
coafiued  at  one  point  escnj^yed  nt  another,  and  took  their  de- 
fenses in  reverse.  This  deplorable  condition  of  the  Bhine  val- 
ley continued  until  the  commencement  of  the  present  century, 
when  the  population,  already  ffreatly  rednced  by  poverty  and 
disease,  was  daily  decreasing  owing  to  emigrration  to  America. 

"  rolouel  Tnlla.  of  the  enjrineers,  an  <Miiiiienl  authority  on 
hydraulics  at  that  time,  by  repeated  and  unremitting  exerti<ms, 
induced  the  government,  in  1817,  to*  undertake  a  thorough  sur- 
vey of  the  entire  Rhine  valley.  Upon  that  survey  was  based 
the  project  for  the  radical  rejjculation  of  the  Rhine  bed,  which 
was  approved  and  ratitied  by  treaty  between  the  border  States 
of  France,  Bavaria  and  the  Grand  Duchies  of  Baden  and  Hesse, 
aofd  according  to  wibich  the  regulation  of  the  Rhine  was  carried 
out  during  the  years  18194863. 

"The  work  consisted  in  regulating  the  course  of  the  river 
and  making  it  more  dii*ect.  Tliis  necessitated  the  excavation 
of  twenty-three  considerable  cuts,  which  reduced  the  distance 
by  river  between.  Mannheim  and  Basle  from  252  to  169  kilo- 
metres, and  increased  the  fall  30  per  cent*  Further,  the  stream 
was  confined  to  a  unAform  channel  of  suitable  section,  both 
banks  were  substaiuiaily  protected,  the  old  river  bed  and  all 
branches  were  lilled  in,,  and  the  laud  thus  reclaimed  was  for  tiie 
most  part  brought  under  cultivation. 

''liie  above  mentioned  regulation  of  the  Rhine  may  be  con- 
sidered one  of  the  most  extensive  and  interesting  undertakings 
of  the  kind  ever  attempted  in  Europe.  It  is  proved  that  the 
following  advantages  hav*^  been  secured: 

"a.  The  river  has  undeviatingly  followed  the  new  course 
provided  for  it;  has  deepened  its  bed  to  the  extent  of  two 
metres  in  some  places,  and  lowered  the  mean  water-level  pro- 
portionately. Flood-water  also  has  been  passed  more  quickly. 

"b.  The  general  water-level  being  thus  reduced  in  height, 
extensive  tracts  of  swampy  ground  have  been  laid  dry  and  con- 
verted into  fertile  arable  land.  Further,  more  than  20,000 
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hectares  of  old  river  bed,  water-holes  and  sandbanks  have  been 
reclaimed,  and  brought  In  a  great  measnre  nnder  cultivation; 

and,  lastly,  the  low-ljing  tracts  are  now  uo  longer  exposed  to 
inundations. 

**c.  The  sanitary  condition  of  the  Rhine  valley  has  visibly 
Improved,  and  the  general  prosperity  of  the  inhabitants  mate- 
rially  increased. 

"d.  According-  to  the  conciirrf^ni  if  pons  of  ex|M*rts.  govern- 
niont  oftifials  and  locnl  authorities,  the  benefits  derived  from 
the  regulation  of  the  Rhine  are  so  considerable  that  the  capital 
laid  out  has  been  amply  repaid.  Wherefore,  in  grateful 
recopfnition  of  the  eminent  services  rendered  by  Colonel  Tnlla. 
the  orijiinal  promoter  of  the  sclierne.  a  statue  has  he^n  erected 
in  his  honor  at  Maxan  on  the  banks  of  the  river. 

In  one  respect  only  has  the  regulation  of  therirer  not  fulfilled 
the  expectations  of  its  promoters,  vi«.,  the  extensive  sandbanks  - 
foriiKMl  at  the  conJluence  of  its  ti  ilnitaries  have  rendered  inter- 
communication with  them  both  diiUcult  and  dangerous,  because 
these  feeders  to  the  main  stream  enter  it  across  bars  little 
more  than  0.60  or  1.50  metre  below  low-water  level. 

"Had  the  hydraulic  engineers  in  1817  correctly  determined 
the  iiiininujiii  discliju-ge  of  the  Kliine,  and  at  the  snme  time 
anticipated  a  probable  decrease  of  the  same,  they  would  have 
diminished  the  waterway^  and  tliereby  considerably  reduced  the 
deposit  formation  of  such  sandbanks  so  that  the  channels  of 
communication  between  the  Rhine  and  its  tributaries  would 
have  remtdned  more  open  to  navigation.** 

In  addition  to  tlie  foregoing-  <j:(^neral  prin('ii»les,  applyinir  more 
particularly  to  the  non-tidal  portion  of  rivers,  rivers  emptyiuf^ 
into  the  sea,  or  into  an  arm  of  the  sea,  may  require  special 
treatment,  and  while,  aside  from  the  Hudson  river,  there  are 
few  such  in  this  State,  and  although  the  improvement  of  this 
stream  hns  been  assumed  by  the  Federal  jrovernment.  neverthe- 
less it  is  proper  to  briefly  consider  the  general  principles  gov- 
erning such  an  improvement. 

Generally  speaking,  the  regulation  of  rivers  flowing  into  the 
sea  is  more  costly  than  that  hitherto  treated  of,  because  the 
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Yoluine  of  water  is  jrreater  and  the  yieldini?  nature  of  the  silt 
forming  tho  beds  aod  baaks,  together  with  the  violence  of  the 
stream  and  force  of  the  wares,  render  it  necessary  that  what- 
erer  tlie  form  of  protection  it  shall  have  solid  foundations 
and  be  executed  in  the  most  snbstaDtial  manner. 

A(  ordins:  to  Yon  Wex,  the  works  necessary  for  the  perfect 
regulation  of  such  a  river  consist  of: 

1.  Bendeidng  the  course  as  nearly  straight  as  possible  in 
order  to  increase  the  fall. 

2.  Inclosinpf  the  river  at  or  near  its  outfall  by  means  of 
dikes  or  jetties,  and  oontiiiuiiipr  the  same  beyond  the  bar  and 
far  enough  out  to  sea  to  enable  the  current  to  carry  the  sand 
and  mud  away,  thus  preventing  the  formation  of  a  bar  at  the 
month. 

3.  In  order  to  protect  the  adjoining  country  from  tidal 

inundation,  it  will  be  necessary  to  construct  on  either  bank 
dikes  at  such  distances  that  at  ebb  tide  the  force  of  tiie  river 
will  be  sufficient  to  carry  out  to  sea  the  silt,  etc.,  deposited 
during  the  inflowing  of  the  tide. 

The  foregoing  piiuciples  of  river  regulation  are  general  in 
their  character,  and  apply  in  some  degree  to  every  river  in  the 
United  States.* 

The  Scope  of  the  Work  of  the  Water  Storage  Commission.^ 
Chapter  406  of  the  Laws  of  1902  authorizes  the  Water  Storage 
Commission  to  determine  the  causes  of  overflow  of  the  various 
rivers  and  water  courses  of  the  State,  and  to  determine  what,  if 
anything,  can  be  done  to  prevent  such  overflow. 

This  act,  if  strictly  construed,  would  limit  the  work  of  this 
Commission  to  flood  abatement  onlv,  or  rather  to  a  studv  of  the 
causes  of  floods.  It  would  exclude  the  several  other  important 
sections  of  river  conservancy  as  defined  in  the  previous  pages. 
It  would  especially  exclude  the  extensive  studies  of  the  effects 
of  floods  made  by  this  Commission.  The  Commission,  however, 
has  construed  the  act  more  broadly,  siuce  it  can  hardly  be  pre- 

*  The  Regulation  of  Rivers  and  Waterways,  with  a  View  tu  the  Prevwitioii  of  Floods.  By 
Ourtav  Ritter  voa  Wex.    Proe.  lost,  C.  G..  Vol.  LXIX.  p.  323 
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snmed  that  the  Legifllature  really  intended  to  place  any  sach 

limitation  to  the  leffitimate  work  of  the  Commission  as  would 
be  implied  by  the  foregoinjr.  In  this  biiKider  view,  the  Commis- 
Bion  has  considered  that  it  was  really  to  study  river  conserynncy 
88  including  the  eeyeral  heads  of  the  snbjects  previonftly  defined, 
rather  than  the  single  head  of  the  canse  of  floods  and  the  abate 
ment  thereof. 

In  regard  to  the  deliniTion  of  river  consiTvancy  as  given  on  a 
preceding  page,  it  maj  be  mentioned  that  the  third  head  —  the 
culture  and  preserration  of  fish  —  has  already  been  fully  cared 
for  by  the  fHsh,  Forest  and  Game  Commission  of  this  State,  and 
in  regard  to  the  second  head — the  maintenance  and  regulation 
of  strt'ains  fill'  iiavijifation  —  this  phase  of  the  subjc^et  has  been 
undertaken  by  the  Federal  government  and  is,  therefore,  not 
specially  considered  here.  The  first  head  —  the  preservation 
and  improvement  of  a  stream  for  domestic,  sanitary  and  indus- 
trial purposes — the  fourth  head — the  effectual  drainage  of 
the  district  through  which  the  stream  runs  —  and  the  fifth  head 
—  the  abatement  of  injury  to  lands  by  floods  —  are  specially  (  oii- 
sidei'ed.  The  three  heads  are  inter-related  and  the  discussion 
may  proceed  without  further  special  subdivision. 

Flood  Overffows  Not  Necessariy  Injuriou9. —  In  the  first  place, 
it  may  b<^  point«'d  out  that  flood  flows,  when  oceuring  either 
late  in  the  fall  or  early  in  the  spring,  are  not  only  not  neces- 
sarily injurious,  but  may  be  a  source  of  considerable  benefit  to 
agriculture.  Streams  carry,  when  in  flood  flow,  a  large  amount 
of  silt  which  is  valuable  for  m.iinire,  which  enriches  laud,  and 
wlien  the  inundation  is  annual,  it  may  be  a  source  of  unending 
fertility.  To  cite  one  case,  the  River  Kile  has  maintained  the 
fertility  of  its  valley  from  time  immemorial  from  this  source. 
The  same  thing  is  true  on  Mohawk  and  Genesee  rivers  and  many 
other  streams  of  this  State. 

It  is  also  true  that  floodf*  in  the  late  spring  or  early  summer, 
after  crops  have  l>eeu  planted,  may  be  a  som  f  of  very  serious 
damage,  as,  for  instance,  during  the  summer  of  1902  very  seriona 
floods  occurred  in  the  month  of  July.  Probably  the  damages 
from  such  floods  in  Kew  York  State  exceeded,  in  1902,  f3,000,000. 
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If  damages  of  every  kind  could  be  reckoned  they  would  amount 
to  at  least  f 1,000,000  in  any  year. 

Irrigating  Sti-eams. —  Tkere  is  a  class  of  streams  which, 
through  the  tendency  to  elevate  their  beds  and  widen  their  chan- 
nels  noted  in  a  previous  8ecti<»i,  have  actually  raised  them- 
selves several  feet,  and,  in  some  cases,  twenty  to  thirty  feet, 
above  the  surround ing  country,  so  tluit  whenever  there  is  an 
overflow  from  the  main  channel,  the  water  runs  away  from  the 
streams,  considerably  complicating  the  construction  of  perma- 
nent regulation  works.  But  there  are,  fortunately,  only  a  few 
such  streams  in  this  Btate  and  none  of  those  very  important. 
The  Missouri,  Mississippi,  Red  and  uihei  rivers  may  be  cited  as 
streams  of  this  character.  The  writer  also  remembers  the  case 
of  the  clear  fork  of  Brazos  river,  in  Texas,  where  a  railway 
bridge  crossing  the  stream  was  set  level,  with  a  down  grade 
to  the  east  for  one  half  mile  of  20  feet,  or  the  country  one-half 
mile  east  of  the  stream  was  about  20  feet  lower  than  at  the 
stream.  Thei'e  was  also  a  down  grade  to  the  west  of  from  20  to 
30  feet  per  mile,  for  one  and  one-half  miles.  The  writer's  recol- 
lection is  that  two  miles  west  the  country  was  about  30  feet 
lower  than  at  the  stream.  A  small  stream  of  this  character  was 
observed  at  Binghamton  on  the  Flood  Conmiissiou's  visit  to 
that  place,  June  19, 1902. 

Insufficient  Watenrai/  of  Bridges. —  A  number  of  cir<  iilar  let- 
ters were  sent  out  by  the  Water  storage  Commission  and  the 
answers  thereto,  in  many  cases,  referred  to  the  carrying  away 
of  bridges.  In  regard  to  such,  the  writer  cannot  but  think 
that  one  main  reason  why  bridges  are  so  frequently  carried 
away  in  floods,  is  because  of  insufficiencv  of  the  waterways. 
Every  student  of  hydrologry  understands  that  the  catchment 
area  above  a  bridge  should  be  carefully  ascertained,  and  a 
waterway,  large  enough  to  allow  for  all  contingencies,  should 
be  provided.  Nevertheless,  under  the  system  of  building 
bridges  by  road  commissioners,  this  is  hardly  ever  done.  Econ- 
omy seems  to  be  the  sole  consideration.  The  result  is  that 
bridges  are  carried  away,  and  the  writer  ventures  the  opinion 
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that  enoujrh  mouev  has  been  spent  in  tho  State  of  New  York 
on  renewal  of  highway  bridges,  alone,  in  the  last  ten  to  twenty 
years,  to  make  permanent  bridges  over  every  stream  in  the 
State.  So  loDg  as  the  fact  remains  as  it  is,  the  writer  cannot 
but  think  that  the  carrying  away  of  such  bridges  is  due  rather 
to  the  lack  of  definite  knowledge  on  the  part  of  the  road  com- 
missioners than  to  severity  of  floods. 

Hefore  designing  a  permanent  bridge,  the  catchment  area 
above  the  proposed  location  should  be  ascertained,  together 
with  the  heaviest  rainfall.  In  case  there  happens  to  be  gaug- 
ings  of  the  stream,  the  maximum  run-off  may  be  obtained  from 
the  gaugings,  but  thus  far  there  are  gaugings  of  comparatively 
few  of  the  New  York  streams,  and  ])robably  the  tiood  flow  will 
require  to  be  computed.  As  to  just  how  this  is.  accomplished 
Is  foreign  to  the  purpose  of  this  report,  but  it  may  be  simply 
stated  that  there  is  no  special  difiScnlty,  provided  that  the  data 
of  catchment  and  rainfall,  together  with  the  steepness  of  slope, 
length  of  catchment,  etc..  are  known,  in  computing  a  flood  flow 
from  which  a  bridge  opening  may  be  as(  ertained  that  will  be 
large  enough  to  carry  the  maximum  flood. 

Lack  of  Data  a  f^ource  of  Difficulty. —  One  diflQculty  in  design- 
ing regulation  works  arises  from  hai  k  of  data.  The  writer  has 
appreciated  this  fact  for  a  number  of  years,  and  when  in  1898 
he  established,  in  connection  with  the  deep  waterways  work,  a 
considerable  number  of  gauging  stations,  it  was  to'  some  extent 
with  referrace  to  sup[)lying  such  lack.  In  order  to  render  data 
of  this  character  accurate  within  2  or  3  per  cent,  there  should 
be  a  record  about  thirty  years  long.  Such  a  record  should 
include  rainfall,  maximum,  or  flood  flows,  and  minimum,  or 
low  water  flows.  In  this  way  only,  can  accurate  knowledge  of 
the  regimen  of  streams  be  gained. 

Bivcr  Conservancy  in  England,  Germ  any  and  France. —  In 
England,  largely  due  to  the  prevalence  of  the  common  law  rule 
that  every  riparian  proprietor  owas  to  the  thread  of  the  chan- 
nel, river  conservancy  has  not  made  the  progress  which  it 

should.  The  taxpayers  have  frenerally  insisted  that  all  who 
are  to  be  taxed  have  a  voice  in  determining  the  kind  of  reguia> 
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tion  to  be  carried  out.  The  result  is  that  many  important  works 
have  not  been  undertaken,  and  on  many  streams  the  work  has 
been  carried  out  piecemeal,  thus  greatly  increasing  the  expense, 
with  ineffectual  resiiltH. 

In  Germany  the  system  is  quite  different.  Here  the  State 
assumes  control  of  the  main  and  navigable  rivers,  defraying  the 
expenses  of  their  management  out  of  tolls  collected  from  tlK»se 
nsing  the  streams  for  nAYigation,  mill  power  and  other  pur- 
poses. The  State  claims  absolute  ownership  in  the  waters  and 
prevents  any  interference,  even  with  tributary  streams.  In 
some  cases  the  riparian  owners  may  combine  for  purposes  of 
draining  lands  and  flood  protection.  On  application  to  the  gov- 
emmenity  they  are  constituted  a  conservancy  authority,  armed 
with  powers  to  compel  those  who  fail  in  their  duty  to  con- 
struct the  necessary  protection  works,  or  to  maintain  them. 
TIh'v  may  also  tax  all  those  who  are  benefited,  but  have  no 
power  to  tax  those  occupying  lauds  outside  of  the  reach  of 
floods.  The  State  contributes  a  portion  of  the  cost  of  pro- 
tection works  where  such  works  have  the  effect  of  improving 
land  and  increasing  its  taxable  value,  on  the  principle  that  such 
increase  is  a  source  of  profit  to  the  State.  The  State  also  grants 
aid  to  townships,  and  if  it  becomes  evident  that  nothing  will 
care  the  evil  of  flooding  but  a  diversion  of  a  part  of  the  water, 
the  State,  by  virtue  of  its  property  in  the  water,  executes  the 
wcrk  gratuitously. 

The  system  of  river  conservancy  in  Prance  is  somewhat 
different  from  the  German.  In  this  country  the  general  govern- 
ment has  always  undertaken  the  conservancy  of  navigable 
streams,  and  has  recouped  itself  from  navigation  dues  and  other 
charges,  but  latterly  taxation  ol  this  kind  has  been  mostly 
abolished,  and  the  government  is  now  chargeable  with  nearly 
all  the  expenses  connected  with  the  conservancy  of  rivers, 
though  in  certain  cases  the  owners  are  also  taxed  in  pro|>oi'iiun 
to  their  interests.  In  May,  1858,  it  was  enacted  that  the  State 
should  undertake  works  for  the  protection  of  towns  f^om 
inundation,  providing  also  that  the  departments,  communes  and 
owners  should  contribute  to  the  cost  of  the  works  in  proportion 
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to  thieir  respectiye  intereflts.  There  is  an  inland  navigation 
syBtenn  on  nearly  every  river  of  aoy  importance  in  France, 
which  has,  perhaps,  to  some  extent,  inflnenced  the  action  of  the 
State^ 

The  Htorage  dam  <hi  the  Furens  river,  at  Kaiiit-Etieime,  was 
built  to  protect  the  city  of  Saint-Etieime  from  tloods.  About 
64  per  cent,  of  the  totai  coat  was  paid  by  the  city  of  Saint- 
Etienne,  and  the  balance  was  paid  by  the  department.  The 
cost  of  eonstrvction  of  the  Ternay  dam,  also  in  France,  wieia 
borne  by  the  State,  town  and  nianiifacturinf;  interests.  A  uuin- 
ber  of  other  storage  dams  have  been  built  in  Prance,  in  recent 
years,  by  a  combination  of  the  general  governmeut,  department 
goremment,  local  or  municipal  government  and  private  inter- 
ests benefited. 

The  Cause  of  Floods. —  While,  broadly,  the  cause  of  floods  has 
been  stated  as  irregularity  in  the  rainfall,  we  may  now 
go  Bomewhiat  farther  into  the  detail  than  this  statement 
implies.  The  clearing  up  of  lands  and  drainage  of  towns, 
together  with  farm  drainaj^e,  are  all  efficient  causes  for  floods. 
In  a  general  way,  the  water  falling  in  t  he  form  of  rain  or  snow, 
runs  off  by  these  various  means  quicker  than  formerly.  In  the 
mean  time,  the  channels  of  rivers  have  not  been  correspondingly 
enlarged  to  meet  the  increaised  demands  upon  them,  with  the 
result  that  overflows  frequently  ensue.  An  examination  of 
rainfall  statistics  shows  that  as  a  wliole  the  rainfall  is  no 
greater  now  than  formerly,  and  the  increased  frequency  of 
floods  must,  therefore,  be  ascribed  to  not  only  irregularity  in 
the  rainfall,  but  to  the  greater  rapidity  with  which  water  runs' 
oif.  Broadly,  we  may  say  that  the  higher  the  degree  of  civili- 
zation, the  more  quickly  will  surface  water  ho  discharged  and, 
hence,  without  tliere  is  a  corresponding  increase  in  the  dis- 
charging capacity  of  streams,  floods  will  become  more  frequent, 
with  their  attendant  evils. 

Frequency  of  Floods. —  This  matter  lias  been  referred  to  in  a 
preceding  chapter,  discussing  floods  on  the  Tiber  and  Seine. 

*  The  Oonawwney  of  Riven.  By  Wheeler  end  Jeeob.  Proe.  Invt.  C.  E.,  Vol.'XLVII.. 
pp.  246  *nd  311. 
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Very  Berioos  floods  have  occurred  on  these  streams  as  often  as 
about  once  in  thirty  to  fifty  yectrs.  In  the  United  States,  there 

are  no  records  long  enough  to  show  certainly  how  often  floods 
may  be  expected,  but  probably  their  periods  will  not  be  materi- 
ally different  from  these  streams  —  in  some  cases,  heavy  floods 
hare  occurred  on  the  Tiber  only  a  few  years  apart  and  it  is 
intended  to  indicate  here  only  rery  general  averages. 

Are  Storage  Reservoirs  Effectual  in  Preventing  Floods  t-^ 
There  is  considerable  doubt  about  storage  reservoirs  being  a 
nniversal  remedy  for  floods.  On  some  streams,  excessive  cost 
would  preclude  their  use  —  that  is  to  say^.the  benefits  received 
would  not  he  .commensurate  with  the  expense.  On  -other 
streams,  their  use  may  be  of  the  greatest  value.  Thus,  on 
Genesee,  41  per  cent,  of  the  total  catchment  area  can  be  con- 
trolled by  a  reservoir;  on  Salmon  river,  55  per  c('nt.;  on  Bla>ck 
river,  90  per  cent.;  and  on  the  upper  Hudson  river,  50  per  cent. 
On  all  these  streams,  the  percentage  of  control  is  large  enough 
to  prevent  destructive  overflows. 

Mete 8  of  French  Enghieers* — The  utility  of  storage  reservoirs 
in  diminishing  damage  from  floods  was  taken  under  considera- 
tion in  France  in  1866.  Investigjationn  made  in  the  valleys  of 
the  Beine,  the  Rhone,  the  Loire,  the  Garonne  and  other  import- 
ant rivers,  resulted  in  a  decision  not  to  carry  out  the  numerous 
reK«  rvc)irs  which  had  beiMi  proposed,  owing  to  the  uncertainty 
and  doubtful  efficacy  of  their  action  in  floods. 

Further  investigations  were  made  after  the  inundations  of 
1875.  These  latter  observations  show  that  in  the  case  of  the 
Garonne,  a  reservoir  capacity  of  about  2(),000,000,00(>  cubic  feet 
Would  Im'  required  to  protect  Toulouse,  and  one  of  r>0,(H>H,U<)i),000 
to  60,()()U,aoU,000  to  protect  A  gen  and  the  rest  of  the  basin.  Un- 
fortunately, the  capacity  of  the  reservoirs  which  could  be  con- 
structed in  the  upper  valley  of  the  Qaronne  would  amount  to 
only  about  one-sixth  of  that  required  for  protecting  Toulouse. 
Tbe  investigai  ioiis  led  to  similar  conclusions  in  the  case  of  the 
lower  Garonne,  and  the  other  principal  river  basins  in  France.* 

•AttMlet  de*  Pjnto      Chs;usM«,  6th  Series  Vol.  II ,  ISSt,  p.  5.  Transtatton  in  Proe. 
laX.  C.  E. 
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So  far  as  the  Water  Storage  Commissioii's  investigations  haye 

proceeded,  it  seems  probable  that  there  are  a  number  of  rivers 
in  the  State  of  New  York,  where  a  similar  coiuluHi  »n  will  be 
reaciied  when  a  complete  investigation  has  been  made.  This 
statement  forcibly  applies  to  many  of  tlie  streams  of  the  second 
district.  Owing  to  lack  of  funds  at  its  disposal,  the  investiga- 
tions thus  far  made  by  the  Water  Storage  Commission  are  neces- 
sarily tentative,  and  tinal  concliisions  cannot  now  be  given. 

In  one  particular,  the  French  engineers  seem  to  have  been:  far 
from  right  in  their  investigation  of  the  utility  of  storage  reser- 
voirs. Thus,  the  statement  is  made  that  such  reservoirs,  to  be 
useful  against  floods,  must  be  kept  empty  throughout  the  whole 
season  when  floods  may  occur.   This,  periiaps,  may  be  true  in 
France,  but  it  is  not  at  all  true,  under  the  different  conditi<ms  of 
rainfall,  in  a  number  of  cases  in  the  State  of  New  York. 
Possibly,  the  French  engineers  overlooked  the  moderating  eff^eet 
of  a  resfM\oir,  with  larixo  water  surface,  upon  a  flood  even  when 
the  reservoir  is  tilled  to  the  flow-line.   The  writer  has  discussed 
tiiis  question  so  extensively  in  his  several  reports  to  the  State 
Engineer  and  Surveyor,  and  also  in  his  report  to  the  Board  of 
Engineers  on  Deep  Waterways,  that  he  refers  to  it  at  this  time, 
merely  making  the  statement  that  a  simple  computation  is  given 
which  shows  that  even  under  the  adverse  condition  of  water  at 
the  crest,  the  temi>orary  storage  on  the  water  surface  is  in  most 
cases  great  enough  to  practically  double  the  time  of  a  flood 
and  hence  to  decrease  its  destructive  effect.*  The  conclusion  on 
this  head,  therefore,  is  that  an  extreme  flood,  which  would  not 
be  effectually  mitigated,  even  though  a  reservoir  were  tuli, 
viFOuld  occur  not  oftener  than  once  in  a  century. 

Flood  WainiiKjs. —  Since  the  flood  Avave  in  a  river  is  progres- 
sive, some  idea  can  be  formed  in  advance  as  to  the  stages  of 
water  that  will  occur  along  the  lower  reaches  of  a  river  when 
the  stages  at  points  higher  up  are  known.  Judgment  as  to  such 
cases  is  based  upon  the  observed  height  in  previous  years. 
Hence,  the  value  of  a  record  of  water  stages  in  determining  the 

*  Annual  Reptf>.  of  State  Engr.  and  Sur.,  for  1894  and  1696. 
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reliuiuii  between  tlie  wave  crest  at  various  points  aloug  a  river, 
but  the  relation  betwe^D  these  will  not  be  identically  the  same 
in  all  cases  —  it  will  depend  upon  the  distribution  of  tlie  rain- 
fall and  other  cases,  over  the  catchment  baaln  of  a  river.  The 
average  of  a  great  many  cases  gives  a  result  which^  though  some- 
times in  error,  is  in  most  eases,  nearly  rij^ht. 

Predictions  as  to  the  height  of  floods  based  on  the  preceding 
general  method,  have  been  kept  in  France  since  1854,  and  in  the 
United  States  on  the  Mississippi,  Missouri,  Ohio  and  other  tribu- 
taries of  the  Mississippi,  for  the  last  fifteen  to  twenty  years. 
Generally,  the  rivers  of  New  York  State  are  not  long  enough 
to  make  such  predictions  especially  reliable,  although  on  some 
of  the  longer  rivers,  they  may  be  successfully  applied.  At  Cin- 
cinnati, Louisville,  and  Cairo  predictions  may  be  made  from  two 
to  six  days  in  advance  of  a  destrnctive  flood. 

This  matter  is  merely  mentioned  here,  as  one  of  the  practical 
outcomes  of  the  study  of  floods  in  large  streams.  It  is  exten* 
sively  discussed  in  Russell's  Meteorology^  to  which  the  reader 
is  referred  for  more  extended  information.* 

Division  of  the  State  into  Four  Di8trict$» —  At  an  early  meet- 
ing of  the  Commission,  the  territory  was  divided  into  for  dis- 
tricts, the  second  district  including:  the  catchment  areas  of 
Oswego,  Susquehanna,  below  Binghamton,  and  Delaware  rivers. 
Aside  from  the  Oswego  river  basin,  less  is  known  of  this  terri- 
tory than  any  other  portion  of  the  State.  The  United  States 
Geological  Survey's  topographical  map  has  not  yet  been  gener- 
ally extended  over  the  territory  included  in  the  Susquehanna  and 
Delaware  basins,  and  the  labor  of  study  h€u»  been,  in  conse- 
quence, materially  increased.  It  has,  therefore,  not  been  as 
thoroughly  compassed  as  could  be  desired. 

An  unfortunate  accident  to  Mr.  King,  early  in  September, 
must  be  ascribed  as  a  reason  why  this  territory  has  not  been 
more  thoroughly  studied.  The  time  of  the  writer  has  been  so 

•  See  Chap,  10,  River  Stage  Predictions,  in  Meteorolog>',  Weather  aiid  Methods  of  Fore- 
eutins  and  River  Flood  Pradietions  in  tbo  United  •States.  By  Tlioniaa  Ruivell.  A  aeneral 
remmiA  of  the  eauie  of  floode  is  also  given  in  Chap.  9  of  the  lame  work. 


Digitized  by  Google 


106 


Bbi'ORT  of  thk  Sew  Youk  SState 


fully  occupied  with  other  matters  as  to  render  it  impossible  far 
him  to  visit  all  of  the  large  numher  <Kf  localities  affected. 

Description  of  Oswego  River  Basin. —  This  stream,  with  a  total 
catchment  area  at  its  mouth  of  5.02  square  miles,  flows  into  Lake 
Ontario  at  the  city  of  Oswega  It  is  formed  bj  the  janction  of 
Oneida  and  Beneca  rivers,  at  Three  Bivers  Pointy  about  22 
miles  southerly  fi*om  its  mouth.  Its  main  tnbiitary,  8eneca 
river,  with  a  catchment  area  of  8,433  square  miles,  enters  from 
the  west  at  this  point.  The  catchment  area  of  Oneida  river  is 
1,402  square  miles,  entering  at  Three  Bivers  Point  from  the  east. 
Seneca  river  includes  within  its  basin,  Canandaij?ua,  Kenka, 
8eneca,  Cayuga,  Owascu,  Skaneateles,  Otisco,  Cross,  Oncudaga 
and  Oazenovia  lakes,  with  a  water  surface  of  about  229  square 
miles,  while  Oneida  river  includes  Oneida  lake,  only,  with  a 
water  surface  of  about  80  square  miles.  The  total  water  surface 
of  the  Oswe'jjo  river  catchment  area  is  about  309  square  miles. 
In  addition,  there  is  about  221  square  miles  of  flats  and  marsh, 
making  a  total  area  of  530  square  miles  of  water  surface,  flats 
and  marsh.  For  the  whole  Oswego  basin,  the  area  of  water  sur- 
face, flats  and  marsh  is,  therefore,  about  10  per  cent,  of  the  total 
catchment  area. 

The  following  table,  from  the  writer's  paper.  Water  Besources 
of  the  State  of  New  York,  compiled  a  number  of  year  ago,  giyes 
elevation  above  tide,  in  feet,  area  of  water  surface,  in  square 
miles,  and  catchment  area,  in  square  miles,  for  these  several 
lakes.  These  quantities  are  approximate  only,  and  may  vary 
somewhat  from  later  determinations: 
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Elevation  and  Aeea  of  Lakes  of  the  Oswego  Biver  Basin. 


l.AITR 

Elevation 

in  flsAft^ 

Area 
miun  tnii— 



Catchm«ni 

Anui.  in  M iHaKi 

r— — - —  

18.6 

175.0 

720.0 

20.3 

187.0 

444.0 

66.0 

707.0 

381.0 

66.8 

1,593.0 

710.0 

12.4 

208.0 

867.0 

12.8 

78,0 

784.0 

3.0 

41.0 

375.0 

364.0 

4.0 

267.0 

1,190.0 

2.8 

9.0 

370.0 

80.9 

1,300.0 

The  chief  tributariee  of  Senec^a  river  ai*e  the  outlets  of  the 

several  lakes,  Clyde  rivtT,  formed  hy  the  junction  of  Canau- 
daigua  outlet  and  Mud  creeks  at  Lyons,  and  Flint  and  Mud 
creeks,  while  the  chief  tributaries  of  Oneida  lake  and  riyer  are 
Butternut,  Limestone,  Ohittenango,  Oowasselon,  Oneida,  Wood 
and  Fish  creeks. 

Owing  to  tbe  large  amount  of  teiaporary  lake  storage,  the 
flood  flows  of  Oswego  riyer  and  its  main  tributaries,  Seneca  and 
Oneida  riyers,  are  yeiy  low.  They  are  only  from  4  to  6  cubic 
feet  per  sqnare  mile  per  second,  while  on  the  tributaries,  Chit- 
tenaji;,^o,  Oneida,  Wood,  and  East  and  West  branches  of  Fish 
creek,  thev  run  from  18  cubic  feet  per  square  mile  per  second  to 
80  cubic  feet  per  square  mile  per  second.  The  flood  flows  of 
Clyde  river,  Flint  and  Mud  creeks,  have  never  been  measured, 
but  taking  into  account  steepness  of  slope  and  other  consider- 
ations, they  may  be  safely  placed  at  from  20  to  40  cubic  feet 
per  square  mile  per  second.  A  tabulation  sliowmg  maximum 
and  ordinary  flood  flows  in  the  State  of  New  Xork,  may  be  found 
in  the  writer's  report  to  the  Board  of  Engineers  on  Deep  Water- 
ways, at  pp.  790-d2.» 

Dc.s<  I  iption  of  Sii,s(jiirh(tnna  River. —  This  slroam  rises  in  the 
southern  part  of  the  State  of  New  York,  and  flows  into  Penn- 
sylvania at  Waverly..  At  Athens,  a  few  miles  downstream  from 

*  Repqrt  oa  Water  Supply  Investigatiuu,  Appendix  16. 
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Waverly,  the  CJiiemung  river  comes  in  from  the  west.  The  chief 
tributary  is  the  Chenango  river,  entering  at  Binghamton.  Les- 
ser tributaries  to  the  west  of  this  are  Cataton  and  Owe^o 
creeks.  The  chief  tributary  of  Chenango  river  is  the  Tioiighiii- 
oga  river.  The  chief  tributaries  of  the  Susquehanna  east  ot 
Chenango  river  are  Unadilla  river,  Otsego  creek  and  Charlotte 
river.  There  are  also  a  number  of  small  tributaries  entering 
from  Pennsylvania,  wliieb  are  not  specially  taken  into  aoeoniit 
at  this  time.  The  general  course  of  that  portion  of  Susque- 
hanna  river  here  treated  is  from  east  to  west,  and  of  its  main 
tributary,  Chenango  river,  from  north  to  south. 

Accordin«j^  to  statements  in  the  Report  of  tlie  State  Enj?in»  er 
and  Surveyor  for  1901,  the  total  catchment  area  of  Susqueh  nina 
river,  above  Chenango  river,  is  2,400  square  miles,  of  which  500 
square  miles  are  in  Pennsylvania,  the  balance  of  1,900  square 
miles  being  in  New  York.  The  catchment  area  of  ftusquehanna 
river  above  Oneonta  is  OHO  square  miles,  and  above  mouth  of 
Unadilla  river,  914  square  miles.  The  total  catchment  area  of 
Chenango  river  above  mouth  is  1,682  square  miles,  and  total 
catchment  area  of  Susquehanna  river  below  junction  with  Che* 
nango  river,  3,982  square  miles. 

Description  of  Delaimre  River. —  The  Delaware  river  leaves 
the  State  at  Port  Jervis.  Its  principal  tributaries  are  the  Nev- 

ersink,  Mongaup,  and  East  and  West  branches  of  the  Delaware. 
It  rises  in  the  western  slopes  of  the  Catskill  mountains.  The 
course  of  the  two  main  branches  of  Delaware  river  is  generally 
southwesterly,  while  that  of  the  main  river  is  southeasterly. 
The  main  tributaries  flow  from  north  to  south. 

Thus  far  no  gaugings  have  been  made  in  the  catchment  area 
of  the  Delaware  river.  The  following  are  the  approximate 
catchment  areas: 

In  ^uare  miles. 

Total  catchment  area  of  Delaware  river  in  New  York. .  2,680 

Main  str("am  below  mouth  of  Neversink  river   3,600 

Main  stream  below  Port  Jervis   3,252 

Main  stream  below  junction  of  East  and  West  I^ranches,  1,604 
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la  square  milM. 

West  branch  at  mouth   686 

West  branch  at  Deposit,  below  Oqoaga  cieek   619 

Pepactan  rirer  at  month   919 

Above  mouth  of  Beaverkill   520 

Beaverkill  creek   322 

Oqnaga  creek  «   82 

Idttle  Delaware  creek   63 

NeTersink  river  at  month   346 


'The  flood  flows  of  this  stream  are  undoubtedly  very  high  — 
in  many  cases,  no  doubt,  approximating  from  sixty  to  eighty 
cubic  feet  per  square  mile  per  second.  The  valleys  are  narrow 
and  so  far  as  explored,  do  not.  generally  speaking,  offer  any 
great  opportunity  for  water  storage.  Without  wishiug  to  decide 
the  matter  finally,  the  writer  cannot  but  think  that  the  benefits 
derived  from  storage  reservoirs  in  this  basin  would  not  be  com- 
mensurate with  the  expense.  The  same  is  generally  true  ol 
the  Susquehanna  basin,  as  well  as  to  a  large  extent,  of  the 
Oswego,  although  it  should  not  be  overlooked  that,  were  it  not 
for  the  location  of  towns  near  the  water  line,  the  vast  lake 
areas  in  the  Oswego  basin  would  afford  an  unparalleled  oppor- 
tunity fop  water  storage  on  a  grand  scale.  Uenerally,  the  shores 
of  the  lakes  arise  abruptly,  and  with  railways,  towns  and  other 
works  of  man  eliminated,  the  entire  storage  of  each  of  these 
catchments  could  be  easily  developed.  As  it  is,  however,  there 
is  little  hope  for  any  such  i*esnlt.  The  towns  of  Peuu  Yan, 
Geneva,  Watkius,  Aurora,  Itliaca,  etc.,  would  require  to  be 
removed,  at  so  great  a  cost  as  to  again  make  the  benefits  in- 
commensurate with  the  expense.  Something  can,  however,  be 
done,  and  it  is  suggested  that  a  very  careful  investigation  be 
made  of  all  these  lakes  with  reference  to  water  storage.* 

Suxmp  Landa  Oswego  BaHn. — ^As  already  stated,  Oswego 
river  catchment  is  of  special  interest  because  of  the  large 
amount  of  swamp  lands  which  it  contains.   The  United  States 

*  Regulating  works  are  now  in  procew  of  construction  for  eontn^ing  E^eea  Lake  to  th9 
nXmat  of>  rue  end  fall  of  ebout  2  feet. 
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Geological  Survej^'s  topographical  map  has  been  c^xtended  over 

subfitanliallj  the  whole  of  this  basin.  The  following  are  the 
quantities  of  swamp  laDd  contained  on  the  several  sheets  of 
this  map: 

AcriB. 

(Ineida  sheet   3,110 

Caxenovia  sheet    1,500 

Chitteuaugo  sheet    8,450 

($jrracuse  sheet    16,010 

Moravia  sheet   1,280 

Skaneateles  sheet   1,310 

Baldwinsville  sheet   5.190 

Auburn  sheet   3,090 

Fulton  sheet    7,800 

Ithaea  sheet   1,630 

Watkins  sheet   970 

Weedsport  sheet   7,530 

Qeneva  sheet   2,060 

Clyde  sheet    7,190 

Phelps  sheet   2,500 

Penn  Yan  sheet   3,200 

Kaples  sheet   1,770 

Canandaigna  sheet   2,880 

Macedon  sheet   4,(180 

Palmjra  sheet   2,100 

Total   83,670  =  130.7  sq.  mL 

Montezuma  marsh  (not  ineluded  in  the  above): 

Clyde  sheet   10,800 

Geneva  sheet   3,900 

Weedsport  sheet   11,570 

Total   26,270  =  41.05  sq.  mi. 

The  foregoing  include  swamp  areas  merely.  There  are  in 
addition  about  fifty  square  miles  of  low  and  flat  lands,  which 

would  be  improved  drainage. 
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•Very  urgent  requests  for  the  improvement  of  these  lauds 
lutTe  been  received  from  Lyons,  Weedaport,  Potter  and  other 
jdacee,  and  since  Buch  work  is  clearly  in  line  with  the  work  of 
this  Oommissioin,  particnlar  attention  has  been  paid  to  snoli 

improvement.  Some  attempt  has,  indeed,  been  made  for  the 
drainage  of  Montezuma  marsh  in  previous  years,  but  owing  to 
a  neglect  of  some  of  the  fundamental  principles,  laid  down  bj 
Ton  WeX)  comparatiyely  little  improyem^t  has  resulted,  al- 
thoujirh  it  is  probable  that  there  has  been  slight  improvement. 
As  regards  Montezuma  marsh,  in  case  the  barge  canal  should 
be  carried  out  along  the  line  of  present  £rie  canal,  the  drainage 
of  this  marsh  will  be  effected  as  incidental  to  this  work,  bnt 
the  drainage  of  the  numerous  other  swamp  areas,  as  for  in- 
stance, Cicero,  Flint  Creek  swamp  and  others,  can  only  be 
effected  by  works  specially  designed  for  each  local  case; 

In  order  to  give  some  idea  of  the  value  of  such  improvement, 
the  writer  is  informed  that  swamp  lands  now  sell  at  from  |S  to 
f4  per  acre.  If  such  lauds  were  eltectually  improved,  so  that 
they  could  be  cultivated  everyiyear,  they  would  be  the  most 
valuable  in  the  State,  and  worth,  even  under  the  adverse  con- 
ditions  of  agriculture  at  the  present  time,  at  least  960  per  acre. 
But  in  okUh'  to  make  them  of  this  value,  after  etfectunl  diiiin- 
age,  thej  must  be  cleared  and  put  in  shape  for  euUivatiou, 
which  will  require  a  large  amount  of  labor  over  and  above  the 
mere  drainage.  Assuming  them  to  cost,  with  some  of  the  ad- 
jacent low  flat  lands,  an  average  of  ^5  per  acre,  the  net  gain  in 
value  would  be  ^55  per  acre,  amounting,  for  221  square  miles, 
to  17,779,200.  The  effectual  drainage  of  all  the  swamp  and 
marsh  areas  of  Oswego  river  basin  can  probably,  if  gone  at 
systematically,  be  accomplished  for  a  cost  of  from  92,000,000  to 
93,000,000.  This  expense  should  be  borne  partly  by  the  land 
owners  and  partly  by  the  State  —  the  proportion  to  be  lixed 
on  further  considi  ratiou.  There  is  no  good  reason  why  the 
State  government  should  not  inaugurate  an  improvement  like 
this. 
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While  on  this  point  it  may  be  remarked  that  there  is  a 
iiiavked  tendeDcy  on  the  part  of  many  people  to  exaggerate 
damages  from  floods^  the  extent  of  marsh  areas,  etc.  For  in- 
stance, the  Flint  8wain|)  is  stated  by  adjoiiiiiijtr  laud  owners  to 
comprise  about  8,001)  acres,  but  a  computation  of  it  from  the 
Geological  Survey's  topographical  map  shows  that  the  total 
area  does  not  exceed  3,600  acres.  Such  statements  are  un- 
doubtedly made  in  perfect  honesty,  and  the  writer  merely  com- 
meiitb  on  them  as  a  thing  the  Commission  slumld  tjuard  against 
in  eyery  phase  of  the  question  studied.  Practically  every  state- 
ment made  to  the  Commission  must  be  divided  by  two  in  order 
to  be  safe. 

Among  the  larger  swamps  of  this  area  may  be  mentioned  one 
at  the  head  of  ranandaijrna  lake  and  oji  West  river,  with  an 
area  of  about  2,000  acres  of  swamp  and  low  lands;  one  on  head 
of  Seneca  lake,  of  1,000  acres;  and  Cicero  swamp,  with  an  area 
of  16,000  acres.  As  shown  by  the  preceding  tabulation,  the 
area  of  Montezuma  marsh  proper  is  26,270  acres. 

Regulation  of  Seneca  Rwer,^  Owing  to  the  large  amount  of 

low  flat  land  on  Seneca  river,  flood  damage  is  considerable,  even 
though  the  flood  flows  are  as  low  as  from  four  to  six  cubic  feet 
per  square  mile  per  second.  At  the  Commission's  visit  to  Syra- 
cuse, on  May  12,  Onondaga  lake  and  a  portion  of  Seneca  river 
were  inspected.  A  large  area  had  been  overflowed,  substan- 
tially as  shown  on  the  accompanying  map.  This  map  was  pre- 
pared in  connection  with  the  claims  for  damages  on  account  of 
a  flood  on  Oswego  and  Oneida  rivers  a  number  of  years  ago. 
rt  shows  the  Oswego  and  Seneca  rivers  from  Phoenix  to  Bald- 
winsville,  and  Oneida  river  from  Three  Rivers  point  to  Oak 
Orchard.  The  area  likely  to  be  Hooded  in  an  extreme  flood  is 
indicated  by  the  dotted  line  for  the  whole  distance. 

The  following  informaticm  as  to  flood  heights  in  Onondaga 
lake  and  Seneca  river  has  been  furnished  by  Henry  O.  Allen, 
C.  E..  Resident  Engineer  of  Middle  Division,  New  York  State 
canals: 
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Syracuse  City  Datum,  tide  water  Albany  =  361.98. 

Maich  11.  H.  W.,  Onondaga  lake  at  inlet   367.76 

12.  H.  W.,  Onondaga  lake  at  inlet   367.92 

14.  At  Mud  Lock   368.27 

Above  dam  at  Phoenix   363.97 

Above  dam  at  Fulton,  Oswego  Palls   351.11 

Ordinary  low  water,  Onondaga  lake   361.98 

1901. 

June   17.  Water  in  lake,  7.91  (assumed  datum)..    363,62  T.W. 
Water  in  river,  7.67    363.38 


Rontbeast  corner  east  abutment  bridge  seat  railroad  bridge 
over  Onondaga  creek  near  lake  —  -f-  8.87. 

Distance  from  top  of  rail  to  water  surface  =  10.44. 
Top  of  rail  =  +  12 . 08  city  datum. 
361.98 

374.06  =  Top  railT.  W. 
—  10.44 

—  363. 62  S.  W.  6,  17,  1901. 

The  following  letter  from  Henry  T.  Beach,  O.  E,,  of  Syracuse, 
is  self-explanatory : 

Stbacusb,  N.  Y.,  November  19, 1902. 

Geobge  W.  Kafter,  C.  E.  : 

Dear  Sir. —  I  send  to-day  by  express  the  tracing  of  the  Osw^o, 
Seneca  and  Oneida  rivers,  from  Phoenix  to  Baldwinsville  and 
Oak  Orchard. 

Below  you  will  find  what  data  I  have  regarding  these  streams. 
My  datum-base  is  an  arbitrary  one,  100  feet  below  the  coping 


of  Lock  5,  Oswego  canal. 

Crest  of  Phoenix  dam  (stone  work)   87.32 

Top  of  flash  board  (1887)   88.40 

Top  of  win^  wall  of  dam   9.*J.84 

Top  of  coping,  guard  lock  (Phoenix)   93.52 

Mitre  sill,  gnard  lock  .'   81.02 

Top  of  cot»ing,  lock  5   100 . 00 

8 
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OLD  BECOBDS  OF  HIGH  WATER. 

1856.— At  Lock  5,  97.10;  iu  Onondaga  lake,  97.21. 

1873.— At  Phoenix,  mM  facciirate);  at  Three  Rivers,  97.73 
(doubtful);  at  Lock  4,  100.99  (doubtful);  at  Oak  Orchard,  98^6 
(doubtful);  at  Baldwlnsville,  102^8  (accurate). 

N.  B. —  The  marks  at  Phoeuix  and  BaldwiDSYille  are  deftuite 
and  made  by  men  wbo  are  reliable;  the  others  of  1873,  dio  not 
conform  to  other  known  slopes,  and  were  given  by  recollection 
by  men  who  migh/t  or  might  not  be  careful  observers. 


OBSERVED  HIGH  WATER. 


Phoenix. 

Three  RiverB. 

1 

New  Bridge. 

Onondaga 

Lake. 

'> 
n 
c 

1 

A 

Oak  Orchard. 

April  13,  1888  

02 .  5Q 
92.87 
93. 
92.11 

94.68 

95.67 
96.38 
97.04 
94.26 

March  18,  1891  

96.44 
97.10 

March  24.  1891  



April  8,  1893  

92.93 

94.03 

94.71 

94.00 

HIGH  WATER  FLOW. 
In  Cubic  Fbbt  per  Second. 


1 

Seneca.  ' 

Seneca, 

■ 

1 

Cswego. 

below 

above 

Oneida. 

Lock  5. 

Lock  5. 

Aptii  8,  im  

13»200 

7,200  1 

• 

6.600 

e.ooo 

OBSERVED  LOW  WATER. 


Phoenix. 

S 

o 
> 

t 

u 

1 

Lock  5. 

c 
O 

> 

a 
i 

-a 
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Oak  Orchard. 

Oct,  20,  1887  

88.89 
89.89 
S9.67 

89.08 



89.40 

89.40 

89.85 
9t.49 

May  18,  1891  

89.98 

90.83 

Sept.  9.'.  

90.40 

91.12 

1 
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LOW  WATER  FLOW. 
In  Cubic  Fbbt  per  Sbconp. 


1 

n 

o 

Oflwego  River  at 
New  Bridge. 

Seneca  River. 

Oneida  Rivor. 

L 

o 

2,662 

1.452  1  1.184 

1.210 

268 

I  have  profiles  aad  cross-sections  of  these  rivers  which  I  can 
send  joa  if  they  will  be  of  any  service. 

Yours  respectfully, 

(Signed.)  H.  T.  BEACH. 


The  present  crest  of  Phoenix  dam  is  stated  at  359.9^  but  the 
writer  is  not  sure  whether  the  crest  was  at  tliis  elevation  when 
these  levels  were  taken.   The  crest  of  Baldwinsville  dam  is 

at  872.0.  As  regards  barge  canal,  it  was  proposed  that  flash 
boards  be  carried  on  this  dam  two  feet  in  height,  raisinjr  the 
water  above  the  same  to  374.0.  The  canal  level  at  this  eleva- 
tion was  to  be  continued  to  Savannah,  a  distance  of  31.2  miles. 
<  The  general  elevation  of  Montezuma  marsh,  in  the  vicinity 
of  N.  T.  C.  &  H.  B.  B.  B.  crossing,  is  .380.0.  Hence,  if  this  canal 
level  were  carried  throiif,4i  as  proposed,  the  ordiiiiuy  low  water 
Biirfacp  would  be  about  six  feet  below  the  surface  of  the  marsh. 
Jiy  making  the  channel  large  enough  to  carry  ordinary  tiood 
flows,  there  would  be  no  difficulty  about  agricultural  operations 
upon  this  marsh  at  any  time.  At  Savannah,  the  general  level 
of  the  marsh  is  383.0,  or  nine  feet  above  the  ordinary  water  level 
of  the  canal.  This  renders  it  easy  lo  drain  the  extensive 
tamarack  swamps  to  the  north  of  Savannah. 

It  would  also  render  possible  the  drainage  of  the  swamp  in 
the  vicinity  of  Lyons,  to  which  the  Lyons  committee  have 
referred,  without  prohibitive  expense. 

It  may  also  be  mentioned  that  the  water  surface  elevation 
of  Cayuga  lake  is  381.0,  or  seven  feet  above  the  projosed 
ordinary  water  level  of  enlarged  canal.   This  would  render  ii 


116  EEPoax  OF  THE  N£W  Yo&K  8tatb 


necessar.v  that  regulating  works  be  constructed  at  the  foot  of 
Cayuga  Lake  Bimilar  to  those  now  in  process  at  loot  of  Seneca 
lake,  as  otherwise  there  would  be  a  tendency  for  that  lake  to 

lower  seven  feet.  Undoubtedly  some  lowering  would  l>e  bene- 
ficial at  Ithaca,  as  well  as  at  the  foot  of  the  lake,  but  whether 
it  would  stand  anytliing  like  seven  feet  can  not  be  answered 
until  more  definite  information  is  obtained. 

Jle viewing  the  preceding  infonnation,  it  is  probably  clear 
that  for  any  effectual  improvement  of  Seneca  and  Oswego 
rivers,  they  must  be  taken  up  as  a  whole.  One  part  of  the 
difficulty  in  the  previous  improvements  of  Seneca  river  has 
undoubtedly  been  its  piecemeal  character.  The  river  has  not 
been  considered  as  a  whole,  and  hence  the  improvement  has 
disappointed  its  projectors. 

Cut-ofI'  hclow  Phoenix. —  Several  days  were  spiiii  aboul  Sep- 
tember 1,  in  exploring  Seneca  river  in  the  vicinity  of  Byracuse, 
and  one  point  visited  was  a  proposed  cut-off  a  short  distance 
below  Phoenix.  It  is  possible  that  ice-gorges  may  form  at  this 
point  in  a  spring  break-up,  but  aside  from  possible  mitigation 
of  these,  the  writer  doubts  if  a  straightening  of  the  river  chan- 
nel  at  this  point  would  produce  any  appreciable  effect  on  floods* 
at  Syracuse.  One  difficulty  with  Oswego  river  is  a  too  restricted 
.  channel,  wlii^h  can  only  be  remedied  either  by  enlarf?inor  the 
same,  or  by  causing  less  water  to  pass  down.  If  Cayuga  lake 
were  lowered  a  few  feet  and  so  regulated  as  to  withhold  the 
spring  floods,  and  a  similar  device  adopted  at  Keuka,  Canan- 
daigua,  Oneida  and  the  other  larjre  lakes  of  this  system,  so 
that  the  spring  floods  were  reduced  from  30  to  50  per  cent,  in 
intensity,  it  is  probable  that  the  channel  of  Oswego  river  would 
carry  this  lessened  amount  of  water  without  destructive  over- 
flow, but  tlmt  any  permanent  improvement  can  be  made  with- 
out its  costing  considerable  money  is  impossible. 

The  Yashin's  Reef. —  The  Gaskin's  reef  is  situated  on  Seneca 

river  about  half  way  between  Three  Rivers  point  and  the  village 
of  Belgium.  The  river  channel  here  is  much  too  small  and  the 
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levels  furnished  by  Mr.  Allen  show  that  on  March  14,  1902,  the 
water  surface  above  this  reef  (at  Mud  lock)  was  4.3  feet  higher 

thau  at  the  dam  at  Phoenix,  thus  indicating  the  retarding  ellVct 
of  the  i-esiricted  chaunel  at  this  reef.  At  Oswego  falls,  the  water  ' 
surface  was  12.9  feet  lower,  thereby  indicating  that  there  is  some 
doubt  whether  a  cut-off  below  Phoenix  would  be  of  much  use. 

The  foregoing  is  cited  not  in  the  way  of  deciding  the  question 
absolutely,  but  merely  by  way  of  indicating  that  the  informa- 
tion needs,  to  be  much  more  precise  and  extended  before  any 
large  amounts  of  money  are  expended. 

Floods  in  Onoiida*ja  Citek. —  Onondaga  creek,  flowing  into  the 
southerly  end  of  Onondaga  lake,  has  been  in  serious  flocd  flow, 
BUrbmerging  a  portion  of  the  city  of  Syracuse,  a  number  times 
during  the  last  few  years.  The  city  of  Syracuse  has  works'  now 
in  process  which  it  is  exiK'cted  will  allevian'  the  difficulty  liere. 
On  May  l.*^,  tlie  Commission  visited  a  possible  reservoir  site,  to 
the  south  of  Syracuse,  on  Onondaga  creek,  where,  so  far  as  can 
be  judged  from  casual  examination,  favorable  conditions  for  the 
construction  of  a  storage  reservoir  exist.  In  the  absence  of  in- 
formation as  to  ilovv  of  stream,  size  of  catchment  area,  content 
of  reservoir,  etc.,  only  very  general  views  can  be  given  in  regard 
thereto. 

Concluaions  as  to  Oswego  River  Basin. —  In  the  lack  of  detinite 
surveys,  extensive  hydrologic  and  other  information  necessary 
for  final  decision,  anything  said  at  the  present  time  is  necesr 
sarily  tentative  and  subject  to  modification  in  the  future  when 
the  indispensable  data  shall  be  obtained.  Broadly,  we  may  say 
that  this  river  needs  to  be  considered  as  a  whole  —  there  should 
be  a  comprehensive  survey  extending  from  Cayuga  lake  to 
Oswego  and  including  Oneida  river  to  Oneida  lake.  A  part  of 
this  survey  has  already  been  made  in  connection  with  the  barge 
canal.  Gangings  of  the  main  and  tributary  streams  should  also 
be  made  for  a  series  of  years.*  It  Is  known  that  the  flood  flows 
are  very  small  and  we  must,  therefore,  conclude  that  inadequate 

•A  number  of  gAUging  stations  were  established  in  thi>  <  I'lhnient  area  in  connection  with 
the  deep  waterways  work,  which  have  since  been  eontinued  by  the  U.  S.  Geoloffical  Survey. 
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channel  ajid  insufficient  slope  are  the  chief  causes  of  flooding 
here.  Prohablj,  in  order  to  completely  remedy  the  several  de- 
fects, a  comprehensiTe  improvement  of  the  stream  is  required 

within  the  limits  indicated.  As  to  the  cost  of  this,  nothing  is 
known,  but  the  increased  valuation  of  tlie  swanip  lauds  would 
undoubtedly  justify  the  expenditure  of  a  considerable  sum  of 
money. 

Floods  at  Oneida. —  On  Deceuilier  12,  1901,  a  very  severe  flood 
occured  at  Oneida,  due  to  an  overflow  of  Oneida  creek.  The 
cause  of  this  flood  is  stated  to  have  been  the  contracted  water* 
.way  of  Erie  canal  at  Dnrhamirille.  Knight  &  Hopkins,  dvil  en- 
gineers of  Rome,  examined  into  the  matter  and  in  a  letter  dated 
.laiiiiary  13,  100-,  tliey  stated: 

The  principal  cause  is  the  damming  by  the  contracted  water- 
way  for  the  Oneida  creek  to  pass  under  the  Erie  canal  at  Dur- 
hamville.  This  caused  the  water  to  dam  up  on  the  upstream 

side  at  Diirhamville  approximately  three  and  one-half  feet 
higher  than  on  the  downstream  side. 

"  The  water  at  its  highest  stage  stood  about  Ave  inches  less 
than  the  damming  back  by  the  Erie  canal  —  or,  in  other  words, 
had  the  canal  embankment  not  been  there,  or  had  there  been 
sulBcient  waterway  through  there,  the  water  at  its  highest 
stage  would  have  been  probably  about  three  and  one-half  feet 
lower  than  it  was. 

The  elevation  of  the  surface  of  the  water  in  Oneida  creek' 
on  January  1,  1902,  on  the  upstream  side  of  the  canal  at  Dor-' 
hamville  was  13.19  feet  lower  than  at  the  time  of  the  flood 
under  consideratiun ;  and  at  tho  same  date,  namely,  January  1, 
1902,  the  surface  of  the  water  in  Oneida  creek  at  New  York 
Central  and  Hudson  Biver  Bailroad  was  10.4  feet  lower  than 
at  the  time  of  the  flood,  showing  an  actual  damming  of  2.79  feet 
due  to  some  cause.  Now,  as  the  channel  of  Oneida  creek  is  not 
seriously  contracted  at  any  point  below  the  x>oint  where  the 
above  levels  were  taken,  except  at  the  Erie  canal  embankment 
—  and  also  from  the  fact  that  such  observations  as  we  have 
made  on  the  flood  levels  between  these  two  points  indicate  that 
the  water  had  a  fairly  uniform  grade  between  the  railroad  and 
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<»nal  —  we  are  of  the  opinion  that  the  principal,  if  not  the 
sole  cause  for  the  water  risin^^  so  high,  was  the  damming  of 
three  and  oue>half  feet  at  the  Erie  canal  at  Durhamvilie. 

We  accompany  this  report  with  a  map  of  Oneida  creels  from 
the  Olnejr  Cannioig  Company's  fadx^ry  to  Dnrhamyille,  which 
is  sinDpW  an  enlargement  of  the  United  States  Geological  Snrv 
yey  maps  of  this  State;  also  a  profile  along  tlie  creek. 

The  high  water  elevations  are  shown  only  at  the  Oliiey 
factory  and  above  and  below  the  New  York  Central  Railroad 
and  the  Krie  canal.  There  is  also  shown  the  surface  of  water 
in  the  creek  on  January  1,  1902,  at  various  places.  All  these 
elevations  are  referred  to  tide-water. 

"The  middle  line  shown  on  the  profile  is  the  assumed  eh'va- 
tion  that  the  high  flood  would  have  produced  had  its  flow  not 
been  obstructed  at  the  Erie  canal  embankment 

The  plan  and  profile  of  Oneida  creek,  made  by  Knight  &  Hop- 
kins, are  herewith  included.  A  nninlu  r  of  photographs  are  also 
given,  which  show  the  magnitude  of  the  flood  in  the  lower  por- 
tion of  On^da. 

Floods  at  Lyons, —  The  committee  appointed  by  the  president 
of  the  village  of  Lyons,  have  submitted  an  interesting  report, 
the  main  portion  of  which,  in  regard  to  swamp  areas  in  that 

Ti(  iiiity,  has  been  already  discnssed.  The  committee  also  call 
attention  to  the  unsatisfactory  condition  existing  at  the  rail- 
'  way  bridges  across  Clyde  river,  a  short  distance  below  Lyons. 
It  is  claimed  that  these  bridges  are  set  too  low,  and  particularly 
Is  the  elaioi  nmde  in  reference  to  a  new  bridge  Just  erected  by 
the  N>w  York  Central  and  Hudson  River  Railroad  Company 
over  Clyde  river.  The  report  of  this  committee  is  herewith 
appended,  and  is  self-explanatory. 

If  an  enlarged  canal  improvement  is  made,  as  detailed  in  a 
previous  section,  it  will  permit  of  materially  lowering  both  the 
flood  and  low  w  iter  plane  of  Clyde  river,  greatly  improving 
conditions  at  and  about  Lyons. 

Floods  at  Weedsport, — X  committee  was  appointed  by  the 
president  of  the  village  of  Weedsport,  which  has  done  consider: 
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able  in  the  way  of  compiling  data  as  to  effect  of  floods  on  Monte- 
zuma marsh  in  that  vicinity  during  the  last  few  years.  This 
report  is  self  explanatory,  although  the  statement  of  Mr,  W.  A, 
Traver,  of  Weedsport,  that  the  cause  of  the  damage  is  largely 
the  filling  np  of  the  stream  at  certain  points,  one  of  which  is 
Jack's  reef,  near  Cross  lake;  and  that  a  coffer-dam,  built  a 
number  of  }  ears  ago  at  that  point  for  the  purpose  of  removing 
a  bar  in  the  river,  is  the  principal  cause  of  the  difficulty  on  that 
stream,  may  be  mentioned,  and  the  fact  noted  that  the  pre- 
ceding discussion  has  shown  that  the  cause  is  much  more  exten- 
sive than  stated  by  Mr.  Tracer.  He  also  states  that  the  water 
has  not  been  down  lo  the  so-called  low  water  mark  this  season 
and  only  for  a  short  time  last  year,  which  is.  due  to  the  fact  that 
in  both  years  the  rainfall  was  much  larger  than  for  a  number  of 
preyions  years. 

Floods  on  Suaquehanna  River, —  The  entire  region  drained  by 
Susquehanna  river,  both  in  New  York  State  and  in  Pennsyl- 
vania, is  not  only  mountainous,  but  largely  denuded  of  timber, 
from  which  it  results  that  the  flood  flows  of  this  stream  are 

necessarily  very  large.  The  catchment  above  Chenango  river 
is  2,400  square  miles.  There  is  a  State  dam,  formerly  used  in 
connection  with  Chenango  canal,  across  this  river  at  Bingham- 
ton,  and  Mr.  S.  £«  Monroe,  city  engineer  of  Binghamton,  has 
been  kind  enough  to  compile,  for  the  use  of  the  Commission,  a 
map  on  which  he  has  placed  high-water  elevations  during  the 
flood  of  March,  1902,  together  with  a  plan  elevation  and  cross- 
section  of  dam.  The  fignres  show  that  the  depth  on  the  crest 
of  this  dam  was  13.1  feet,  with  a  difference  of  elevation  above 
and  below  the  dam  of  two  feet  Computing  the  flow  over  this 
dam  as  a  submerged  weir,  and  making  various  corrections,  in- 
cluding one  for  the  water  flowing  through  the  lock  at  south  side 
of  river,  it  is  found  that  the  flood  flow  last  March  was  about 
70,000  to  80,000  cubic  feet  per  second,  or,  possibly,  at  the  rate 
of  something  over  thirty-three  cubic  feet  per  square  mile  per 
second.  A  flow  at  this  rate  is  somewhat  less  than  might  rea- 
sonably be  ex]verted,  and  accordingly  it  may  be  assumed  with 
considerable  confldence  that  the  flood  of  last  March  was  not  the 
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largest  flood  likely  to  occur  on  this  part  of  Susquehanna  river. 
CSomparing  it  with  other  similar  streams,  there  seems  reason 
for  supposing  that  at  some  time  there  may  be  a  flood  here  of 

at  least  fifty  cubic  feet  per  second  per  square  mile.  Such  ex- 
treme floods,  however,  do  not  occur  more  than  once  or  twice  in 
a  century.  Thus  the  flood  of  March,  1865,  which  is  the  largest 
known,  approximated  these  figures. 

The  Fhod  of  March.  1002,  at  Binghamton. —  The  city  of  Bing- 
haniton,  with,  according  to  the  Census  of  IdOO,  a  peculation  of 
about  40,000,  is  situated  on  Snsqnehanna  river  at  the  month  of 
Chenango  river.  The  serious  damage  from  flooding  in  Harch, 
1902,  was  due  to  the  overflow  of  Chenango  river,  although  a 
small  portion  of  the  city  was  overflowed  by  the  Susquehanna, 
as  shown  by  the  figures  on  the  accompanying  map. 

The  committee  appointed  by  the  mayor  of  Hinghamton  has 
submitted  a  very  elaborate  report  as  to  the  damage  ensuing 
from  this  flood,  from  which  !t  appears  that  the  whole  number 
of  buildings  damaged  was  440,  of  which,  in  170,  the  water  stood 
over  the  hrst  floor.  The  foregoing  included  Z  factories,  7  stores, 
1  market,  2  churches  and  1  greenhouse.  The  committee  esti- 
mates that  204  houses,  with  water  in  cellars,  were  damaged  to 
the  amount  of  |80  each,  or  to  a  total  of  |!7,92(),  and  that  176 
hou.sejs,  with  water  over  the  first  floor,  were  damaged  $50  each, 
or  a  total  of  |8,800.  The  entire  damage,  therefore,  amounted 
to  116,720. 

The  committee  also  subihitted  a  detailed  statement,  with 

names  of  individuals,  giving  the  assessed  valuation  of  property 
in  lUOl  and  also  in  1902,  showing  a  total  decrease,  due  to  flood 
damage,  of  |44,800. 

The  flood  flow  in  March,  1902,  may  have  been  as  high  as  from 
40,000  to  45,000  cubic  feet  per  second.  The  report  of  the  com- 
mittee in  herewith  appended. 

Occasion  may  be  talLen  to  point  out  that  there  is  a  marked 
tendency  to  overrate  the  low  water  flows  of  streams  and  under- 
rate the  flood  flows.  The  writer  has  given  in  his  paper,  Water 
Resources  of  the  fc?tate  of  Xew  Yorlc,  a  nuuilier  of  examples 
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where  minimum  flows  are  as  low  as  0.1  of  a  cubic  foot  per 
square  mile  per  second.  In  some  cases^  tbey  may  even  go  lower 
than  this.  As  regards  flood  flows,  it  is  much  safer  to  consider 
the  unit  of  square  mile,  rather  than  the  total  area  of  catehment. 

In  this  view,  it  is  doubtful  if  Chenanpfo  river  was  at  uinximum 
flow  during  March^  1902,  but  it  maj  at  some  time  go  as  high  as 
about  40  cubic  feet  per  square  mile  per  second.  It  is  evident 
that  if  both  Susquehanna  and  Chenango  rivers  should  be  inmaxi- 

mum  flow  at  the  same  time,  the  damage  at  Binghamton  might 
amount  to  several  mil  I  ion  dollars.  The  jdiotographs  Ijerewith 
submitted  show  the  conditions  iu  tlie  streets  of  Binghamton  dur- 
ing the  flood  of  March,  1902. 

The  remedy  proposed  hj  the  citizens  of  Binghamton  is  to  con- 
struct a  dike  alonj^  the  west  side  of  Chenango  river,  from  the 
high  land  at  either  side,  thus  preveuting  an  inflow  of  water  to 
the  flooded  district.  As  shown  on  map,  there  is  a  stream  ot 
water  flowing  into  Chenango  river  at  this  point,  but  this  stream 
is  not  very  large  and  it  can  be  shut  off  from  the  river  by  a  self- 
acting  gate.  This  flooded  area  is  on  the  west  side  of  Chenango 
river,  as  shown  on  the  map.  Nearly  opposite,  and  on  the  east 
Fide,  there  is  a  large  area  which  is  also  flooded  but  on  which 
the  flooding  is  not  considered  especially  objectionable.  It  is 
obvious  that  a  dike  on  west  side  of  river  would  be  without  effect 
on  the  east  side. 

Without  wishing  to  give  a  final  opinion,  the  writer  cannot  bat 
think  that  the  flood  damage  on  Chenango  river  is  quite  widely 
extended  and  that  what  the  river  needs  is  consideration  as  a 

whole,  or  at  any  rate,  it  should  be  considered  to  above  the  mouth 
of  the  Tioughnioga,  its  chief  tributary. 

Floods  in  the  Vieinitif  of  Wafkins. — A  report  was  received 
from  a  commitee  at  W'atkius,  stating  that  great  damage  is 
caused  by  Catharine  creek,  as  well  as  by  Watkins  Glen  creek, 
and  alleging  that  the  old  Chemung  canal  is  largely  the  cause  of 
the  destructive  overflows  at  that  place.  This  report  is  herewith 
appended. 
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Damage  to  Raikrai/s. —  Letters  were  addressed  to  the  New 
York  Central  and  Hudson  Kiver  Raihvaj^  Company,  tu  the  Erie 
Railway  Company, . the  Delaware,  Lackawanna  and  Western 
Railway  Company,  and  to  the  New  York,  Ontario  and  Western 
Railway  Company,  asking  for  a  statement  of  flood  damages  dar- 
ing the  year,  1902.  Answers  thereto  haTe  been  received  from 
Mr.  W.  J.  Wilgus,  chief  enjjineer  of  the  New  York  Central,  and 
from  Mr.  J.  E.  Chi  Ids,  general  manager  of  the  New  York,  On- 
tario and  W'estem  Railway.  They  are  as  follows: 

Nbw  York,  October  13, 1902. 

Mr.  Geo.  W.  Rafter,  ^tate  of  A  eic  York  Water  Storage  Com- 
mission,  Rochester,  New  York: 

Dear  Sir. —  Replying  to  your  favor  of  September  27,  asking 

f<u'  ;m  t'stiniate  of  damages  lliat  \se  sustained  last  year  by  rt^as<in 
of  floods  in  the  neighborhood  of  Macedon  to  Oneida,  I  give  you  as 
follows  suolL  an  estimate,  which  I  trust  will  bet  of  service  to  yon: 


Chenanfjo  branch,  washouts  aud  scouring  of  roadbeds 

due  to  abnormal  rains   |2,000 

Main  line,  similar  trouble,  principally  due  to  high 

water  in  Clyde  and  Seneca  rivers   900 

Syracuse  Junction  road,  due  principally  to  storms  on 

the  lake   2,600 

West  Shore,  similar  washouts  due  to  abnormal  rain 

fall   aoo 

Total   In.SdO 


Yours  very  truly, 
(Signed)  W^  J.  WILGUS. 

New  York,  Octoher  11,  ldu2. 

Geo.  W.  Rafter,  Esq.,  %Vat€r  Storage  Commission,  Rochester, 
New  York: 

Dear  Sir, —  I  beg  to  acknowledge  receipt  of  your  favor  of 
September  27,  and  in  accordance  with  your  request  I  send  you 
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the  following  statement  in  relation  to  effects  of  floods  on  this 
line  since  December  last : 

December  15,  11)01. —  The  east  branch  of  the  Delawai*e  was 
verj  highy  so  that  it  backed  up  the  Beaverkill  at  the  junction 
of  the  two  rivers,  and  flooded  all  the  flat  land  in  the  vicinity  6f 
East  Branch  station.  The  track  was  washed  ont  in  a  number  of 

phires,  and  the  tratTic  In'tween  (^.'ook's  FallK  and  Cadosia  wa>«  in- 
terrupted for  two  da.vs.  The  estimated  anjouiii  ot  damage  to 
tracks  on  account  of  this  flood  was  about  ^0,000.  On  the  sftme 
date  the  water  in  the  Bondout  valley  was  unnsaally  high,  and 
the  new  roadbed  of  the  Ellenville  &  Kingston  Bailroad  damaged 
to  the  extent  of  14,000. 

March  2,  1902. —  There  was  very  high  water  in  the  Wallkill 
river.  The  damage,- however,  to  roadbed  was  very  slight.  Traf- 
fic between  Middletown  and  Campbell  hall  was  interrupted  for 
two  days. 

March  13,  1902. —  High  water  north  of  Oneida  washed  out 

a  culvert  and  embankment  near  Nortli  Bay  station.  Damage 
estimated  at  |2,000. 

July  20,  1902.— High  water  in  the  Chenango  and  Unadilla 
valleys  carried  away  two  small  bridges  on  the  New  Berlin 
branch.  Estimated  damage  to  roadbed  about  |2,000.  Traffic 
on  the  branch  was  interrupted  for  about  12  hours. 

July  24,  1902. —  A  local  sronii  in  the  Ellenville  valley  swept 
a  portion  of  the  roadbed  away  near  Sj»ring  Glen,  and  caused 
the  wreck  of  a  train,  and  some  injury  to  passengers. 

August  1, 1902. — local  storm  between  Liberty  and  Livingston 
Manor,  lasting  only  about  30  minutes,  caused  very  hi^h 
water  in  the  Little  Beaverkill  and  tributary  streams.  The  ruad- 
bed  was  washed  away  in  a  number  of  places,  and  the  abutments 
of  two  bridges  overturned.  Damage  estimated  at  f 12,000.  All 
traffic  between  Livingston  Manor  and  Liberty  was  suspended 
for  36  hours. 

Sept.  28,  1902. —  High  water  in  all  streams  between  Liberty 
and  Cadosin.  Estimatefl  damage  to  the  road  tied  on  account 
of  slides  and  washouts,  |12,000.  Traffic  between  these  point* 
was  suspended  for  12  hours. 
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We  have  had  a  large  force  of  men  with  the  work  train  con- 
staiiiiv  at  work  repairing  the  damage  between  Livingston 
Manor  and  Cadosia,  caused  by  the  flood  of  December  15,  last, 
Bince  early  in  the  sprizig,  but  have  not  yet  fully  recovered  from 
the  effects  of  that  flood. 

I  will  say  in  a  general  way  that,  having  been  connected  with 
this  company  for  21  years,  tioods  have  been  more  frequent 
during  the  past  year  than  in  any  other  two  or  three  years  since 
1  have  been  connected  with  the  company. 

We  have  on  our  line,  28  acid  factories,  consuming  a  large 
amount  of  hard  wood,  beach,  birch  and  maple,  and  the  hill-tops 
and  sides  are  becoming  rapidly  denuded,  and  I  have  no  doubt 
that  this  has  largely  increased  the  damage  by  floods.  Note  the 
local  storm  between  Liberty  and  Livingston  Manor  on  August 
1,  which  lasted  only  about  30  minutes,  causing  very  high  water 
in  the  Beaverkill  and  tributary  streams,  and  damaging  the 
roadbed  to  the  extent  of  about  |12,000. 

These  local  floods,  which  develop  and  disappear  so  suddenly, 
would  probably  have  been  held  in  check  had  the  timber  not 
been  cut  away. 

Yours  truly, 

(Signed.)  J.  E.  OHILDS, 

General  Manager, 

Ansicirs  io  Circular  Letter. — Answers  to  the  circular  letter, 
sent  out  by  the  Commission,  were  received  from  the  following 
persons,  in  District  No.  2: 

(1.)  Mr.  F.  J.  Brewer,  of  Arcadia,  Wayne  county,  in  regard 
to  floods  on  Mild  creek. 

(2.)  Charles  F.  Brown,  Esq.,  mayor  of  Cortland,  in  regard 
to  floods  on  Otter  and  Dry  creeks. 

Mr.  Charles  A.  Cameron,  town  clerk  of  Owego,  Tioga 
county,  in  regard  to  floods  on  Susquehanna  river,  Owego  creek 
and  Apalachin  creek, 

{i.)  Charles  S.  Caywood,  Esq.,  president  of  the  village  of 
Weedsport,  Cayuga  county,  in  regard  to  floods  on  feSeneca  river. 
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(5.)  G.  C.  Chauncey,  Esq.,  superintendent  of  Fulton  Liglit, 
Heat  and  Power  Company,  of  Fulton,  Oswego  county,  in  regard 
to  floods  OA  Oswego  river. 

(6.)  Eli  B.  Cainton,  Esq.,  supenriaor,  town  of  Botternats, 
Otsego  county,  in  regard  to  floods  on  Butternut  creek. 

(7.)  Mr.  F.  J.  Conner,  city  clerk,  Oneida,  Madison  county, 
in  regard  to  floods  on  Oneida  creek. 

(8.)  Ira  P.  Oribb,  Esq.,  Oanandaigua,  Ontario  connty,  in 
regard  to  floods  on  Backer  brook,  whick  runs  through  the 
in  corporated  Tillage  of  Oanandaigua,  and  on  Oanandaigua  lake 
outlet. 

(9.)  M.  W.  Dodg^,  Esq.,  Bockland,  BuUivan  county,  in  regard 
to  floods  on  Beaverkill  river. 
(10.)  W.  E.  Donaldson,  Esq.,  Obseryer  U.  8.  Weather 

Bureau,  Biiighamton,  in  regard  to  floods  on  Susquehanna  and 
^Chenango  rivers. 

(11.)  Hon.  £.  B.  Dasenbafry,  Liberty^  SuUiyan  connty,  in 
regard  to  floods  on  Beaverkill,  Delaware,  Mongaup  and  other 
smaller  streams. 

(12.)  Charles  A.  Fuller,  Esq.,  village  president,  KSiierburnc, 
Ohenango  county,  in  regard  to  floods  on  the  Ohenango  river  and 
its  tribntaries. 

* 

(13.)   P.  W.  Hawes,  Esq.,  village  president,  Macedon,  Wayne 

county,  in  regard  to  Mud  creek. 

(14.)  Bobert  J.  Hoag,  supervisor,  town  of  Hardenburgh, 
Ulster  county,  in  regard  to  floods  on  Beaverkill  river.  Dry  and 
Mill  brooks. 

(15.)  Fred  B.  Holcomb,  Esq.,  supervisor,  town  of  South 
Bristol,  Ontario  county,  in  regard  to  floods  on  Mud  creek. 

(16.)  Mr.  George  A.  Kilbourn,  Jr.,  New  London,  Oneida 
county,  in  regard  to  floods  on  Wood  and  Fish  creeks. 

(17.)  Wm.  E.  Lefifurywan,  Esq.,  village  president,  Watkins, 
Bchnyler  county,  in  regard  to  floods  on  Catharine  creek,  Watkins 
Gleii  (  reek  and  lake  level  of  Chemung  canal. 

(18.)  E.  G.  Lester,  Esq.,  Fayetteville,  Onondaga  county,  in 
regard  to  floods  on  Limestone  creek. 
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(19.)  FraiLk  L.  Lewis,  Esq.,  Naples,  Ontario  county,  in  regard 
to  floods  on  Orlm«8  Gully  creek  and  tannery  Gully  creek,  and 

wh^t  is  known  as  Big  creek,  after  they  unite. 

<20.)  Cassiufl  Maples,  Esq.,  Laurens,  Otsego  county,  in  regard 
to  floods  on  Haarrtson  creek,  Shores  creek  and  Otego  creek. 

(21.)  A.  G.  IMarion,  Esq.,  city  clerk,  Ithaca,  Thompson  county, 
in  regard  to  floods  on  Cascadilla  creek,  Six-Mile  creek  and  Fall 
creek. 

(22.)  £.  L.  McKenzie,  Esq.,  Greene,  Chenango  county,  in 
regard  to  floods  .on  Chenango  river. 

(23.)  0.  A.  Nicholson,  Esq.,  Trenton,  Oneida  county,  in  regard 
to  floods  on  West  Canada,  Cincinnatta  and  Nine-Mil«  creeks. 

(24.)  B.  F.  Perlieram,  Esq.,  villajre  president,  Skaneateles, 
Onondaga  county,  saying  they  have  no  trouble  from  floods. 

(25.)  John  C.  Porr,  Esq.,  Cochecton,  Sullivan  county,  in 
regard  to  floods  on  Delaware  river. 

(26.)  6.  M.  Bace,  Esq.,  village  cl«rk,  Middletown,  Delaware 
county,  in  regard  to  floods  on  Delaware  river  and  tributaries. 

(27.)  H.  M.  Riggs,  Esq.,  Groton,  Tompkins  county,  in  regard 
to  floods  on  Owasco  inlet. 

(28.)  Joseph  Bosch,  Esq.,  village  president,  Winston,  Sul- 
livan county,  in  regard  to  floods  on  Bashas  Kill, 

(29.)  Orin  H.  Sisson,  Esq.,  village  president.  Fabius.  Onon- 
daga county,  in  regard  to  floods  on  Tioughnioga  river. 

(^0.)  Mr.  H.  E.  Thomas,  village  clerk,  Kirklaud,  Oneida 
county,  in  regard  to  floods  on  Oi  iskany  creek. 

(31.)  James  H.  Tripp,  Esq.,  Marathon,  Cortland  county,  in 
regard  to  floods  on  Tioughnioga  river,  Merrills  creek  and  Hunt 
creek. 

(^2.)  Jno.  Z.  Twichell,  Esq.,  Lumberland,  Suiiivan  county,  in 
regard  to  floods  on  Delaware  river. 

(3.*?.)  Dr.  M.  A.  Veeder,  Lyons,  Wayne  county,  in  regard  to 
floods  on  Clyde  river  and  Mud  creek. 

(34.)  Charles  E.  Wells,  Pen  Yan,  Yates  county,  in  regard  to 
floods  on  Flint  creek,  and  a  tributary  of  it.  Nettle  Valley  creek. 

(35.)    »J.  B.  Wilson,  Esq.,  village  president,  Dryden,  Tompkins 
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coanty,  in  rep:ard  to  floods  on  Virgil  creek,  Fall  creek  and  outlet 
of  Dryden  lake. 

(36.)  George  E.  Wrlghti  Esq.,  Verona^  On^da  connty^  in 
regard  to  floods  on  Wood  creek. 

(37.)  H.  O.  Wood,  Esq.,  village  clerk,  Morrisville,  Madisou 
county,  in  regard  to  floods  on  the  headwaters  of  the  Chenango. 

It  was  hoped  to  visit  these  several  localities  during  the 
present  year,  but  owing  to  their  large  number,  many  of  them 
have  not  been  visited  for  lack  of  time. 

Relation  of  Forests  to  Floods. —  The  writer  has  shown  in  an- 
other place*  that  evergixien  foreBts  of  spruce,  pine,  balsam  and 
hemlock  are  mod<^rate  regulators  of  Hoods,  and  that  when  a 
catchment  area  is  thoroughly  covered  with  such,  flood  flows  will 
be  somewhat  less  intense  than  from  either  denuded  or  partially 
denuded  areas. 

A  considerable  portion  of  New  York  fc^ta^e  in  uow  deforested 
and  the  denuded  area  is  increasing  rapidly  from  year  to  year. 
According  to  a  statement  in  the  annual  report  of  the  Fish, 
Oame  and  Forest  Commission  for  1900,  the  soft  wood  is  cut 
on  80,000  acres  of  Adirondack  forest  alone,  and  the  hard  wood 
on  over  20,000  a  ores  in  the  Catskill  forests,  making  over  100, (M)0 
acres  per  year  on  which  the  soft  wood  is  cnt  in  the  Adirondacks 
and  the  hard  wood  in  the  Catskills.  The  foregoing  figures  indi- 
cate  one  reason  why  floods  may  be  increasing  in  New  York 
State.  It  is  evident  that  the  time  is  soon  coming  when,  aside 
from  the  Rtate  prolected  forests  there  will  be  very  little  timber 
in  New  York. 

Amount  of  Water  PoKcr  in  Neiv  York. — According  to  the 
census  of  1900  the  total  numbor  of  horse  power  in  use  iu  the 
Btate  of  New  York  was  368,456.  The  writer  has  shown  in  an- 
other place  that  there  is  a  possibility  of  developing  in  the 
Adirondack  region  alone,  something*  like  800,000  horse  power, 
and  that  for  the  entire  State  the  practical  development  is  over 
1,500,000  horse  power. 

*Th»  Relation  of  RainMl  to  Runoff,  Water  Supply  and  Irrigatioa.  Paper  No.  80,  of  the 
U.  8.  Geological  Sun'ey. 


Digitized  by  Google 


Water  SToaiioq  Commission.  129 

« 

Water-Pdver  ProjecU  m  New  York  State,— Bomeftdng  has 
already  been  done  in  New  York  in  the  way  of  water  storage  for 
power  purposes.  On  the  Hudson  river  a  reservoir  system  has 
been  proposed  which  cau  probably  be  developed  to  a  total 
storage  of  at  least  60,000,000»000  cubic  feet.  It  u  possible  that 
a  lafger  storage  than  this  can  be  obtained,  bat  in  the  absence 
of  complete  sarveys,  60,000,000,000  cubic  feet  is,  for  the  present, 
taken. 

On  Salmon  river,  a  reservoir  has  beeu  designed  of  over 
7,000,000,000  cubic  feet  capacity.  On  Black  river,  one  of 
67,000,000,000  cubic  feet  capacity  has  been  designed,  while  on 
Genesee  river,  the  proposed  feservoir  has  a  capacity  of 
15,000,000,000  cubic  feet.  On  all  these  streams,  with  the  excep- 
tion of  Hudson  river,  the  project  has  been  fairly  worked  out, 
plans  and  estimates  having  been  prepared  in  detail.  On  the 
Hudson  river,  not  all  the  reservoirs  proposed  have  been  com* 
pletely  surveyed,  but  enough  is  known  to  justify  the  foregoing 
estimate. 

These  several  reservoir  systems  have  a  total  capacity  of 
139,(i()<),000,UU0  cubic  feet,  an  amount  of  water  sufficient,  if  uni- 
formly distributed,  to  produce  continuously,  under  the  existing 
conditions  of  fall  on  the  several  streams,  about  400,000  horse 
power,  worth,  at  912  per  year  per  horse  power,  9^,800,000.  But 
14,800,000  is  the  interest  on  $120,000,000;  hence,  this  amount  of 
money  could  be  actually  invested  in  combined  flood  pro  lection 
and  water  storage  for  power  purposes,  before  the  project  would 
become  commercially  impracticable  As  a  matter  of  fact,  the 
storage  system  here  outlined  will  not  exceed  in  cost  91'7)900,000. 
Such  a  project  places,  therefore,  before  the  people  of  the  State 
of  New  York,  the  possibility  of  commercial  development,  on 
sound  manufacturing  lines,  far  beyond  anything  thus  far  ex- 
perienced in  this  State. 

It  may  with  propriety  be  asked,  how  is  it  possible  to  combine 
water  storage  with  flood  prevention,  by  means  of  storage  reser> 
voirs.  The  answer  is  that  the  two  are  alike  in  this,  they  both 
require  the  storage  of  vast  quantities  of  water.  In  water  stor- 
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age  for  power  purposes,  the  problem  in  to  bo  adjust  the  outflow 

from  a  reservoir  to  the  inflow,  that  the  maximum  run-off  just 
fills  up  the  reservoir,  witliout  the  outflow  during  the  minimum 
run-off  ever  absolutely  depleting  it.  Owing  to  variations  in  the 
rnn-off  streams^  it  is  not  possible  to  make  such  an  adjustment 
absolute,  altiiough  after  some  experience  bas  been  gained,  the 
adjustment  may  be  made  quite  close.  For  instance,  on  Genesee 
river,  the  reservoir  is  designed  to  hold  15,000,000,000  cubic  feet 
of  water,  and  to  produce  at  Kochester  a  flow  of  at  least  1,000 
cubic  feet  per  second  every  day  in  the  year.  These  two  facts 
express  the  required  relation  between  rainfall  and  run-off,  as 
they  exist  on  this  stream.  The  most  satisfactory  way  of  making^ 
the  computation  is  to  first  keep  a  record  of  the  flow  of  the 
stream  for  several  years.  With  such  a  record,  it  becomes  very 
simple  to  compute  the  state  of  the  reservoir  for  any  given 
month.  The  Genesee  Biver  reservoir  has  been  computed  in  this 
manner  from  June,  1894,  to  November,  1896,  during  which  time 
the  total  waste  from  the  reservoir — that  is,  the  amount  which 
ran  out  over  the  spillway  and  was  wasted  —  was  2.11  incb*^«. 
The  reservoir,  when  filled  to  the  crest,  contains  6.46  inches.  The 
lowest  point  reached  at  any  time  was  at  the  end  of  November, 
1895,  when  only  0.44  inch  remained  in  the  reservoir.  This  reser- 
voir, as  designed,  is  15  mih  s  in  loriL^th,  an  averap:e  of  a  mile  In 
width,  and  an  average  of  60  feet  in  depth.  The  area  tiooded  is 
12.3  square  miles  and  the  catchment  area  1,000  square  miles. 

On  Black  river,  where  the  largest  reservoir  thus  far  proposed 
in  this  State,  is  situated,  the  area  to  be  flooded  is  73.2  square 
miles.  The  catchment  area  is  1,812  square  miles.  The  daily 
outgo,  for  present  purposes,  may  be  taken  at  2,500  cubic  feet 
per  second.  The  state  of  the  reservoir,  as  computed  by  the 
method  already  indicated,  shows  that  from  1892-98,  inclusive, 
the  total  amount  wasted  over  the  spillway  was  21.28  inches^ 
but  in  the  water  years,  1894-96,  inclusive,  there  was  wasted 
only  0.19  inch.  This  reservoir  has  a  total  capacity  of  13.5  inches, 
and  at  no  time  during  the  period  from  1892-98,  inclusive,  was 
there  less  than  4.67  inches  in  the  reservoir.  The  4.57  inches  of 
water  is  equal  to  19,280,000,000  cubic  feet 
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In  tbe  foregoing,  the  qiuuitity  of  water  in  the  reservoir  is 
taken  in  incbes  in  depth  on  the  catchment  area  in  order  to  pre- 
serve a  common  unit  for  purposes  of  comparison  of  the  rainfall 
with  the  run-off. 

It  is  obvious  that  when  a  reservoir  is  partiail j  empty,  it  may 
take  into  it  a  very  large  flood  without  Ailing  up,  but  even  when 
the  large  reservoirs  here  considered  are  filled  to  crest  of  spill- 
way, they  will  still  miti?:ate  the  effect  of  floods  by  temporary 
storage  on  the  surface  of  the  reservoir.  For  instance,  the  Black 
River  reservoir,  with  a  water  surface  of  over  seventy-two  square 
miles,  will  more  than  double  the  time  of  nm-ofl  of  a  given  flood 
simply  by  temporary  storage.  If,  therefore,  the  intensity  of  a 
flood  were  such  as  to  make,  without  the  reservoir,  a  Hood  flow 
of  40,000  cubic  feet  per  second,  by  its  means  the  time  would  be 
doubled  and,  consequently,  the  maximum  flood  cut  in  two,  or 
it  would  be  at  the  rate  of  only  20,000  cubic  feet  per  second. 
Such  a  flood  would  pass  down  the  channel  of  the  stream  without 
destructive  overflow.  The  same  thinsf  is  true  of  all  reservoirs 
where  there  is  considerable  area  foif  temporary  storage.  On 
streams  with  large  lake  areas,  such  as  Oswego 'and  Hudson 
rivers,  the  severity  of  floods  is  sensibly  mitigated  by  the  tem- 
porary stora^^e  furnished  on  the  lake  surfaces.  On  the  Oswego 
river,  wheie,  as  already  stated,  the  lake  and  swamp  areas 
amount  to  ten  per  cent,  of  the  whole  catchment,  the  flood  flows 
do  not  exceed  four  to  six  cubic  feet  per  square  mile  per  second, 
while  on  the  Hudson  they  are  sixteen  cubic  feet  per  square 
mile  per  second.  On  the  other  hand,  on  the  Genesee,  above  the 
outlets  of  Houeoye,  Hemlock  and  Canadlce  lakes,  the  flood  flows 
are  40  cubic  feet  per  square  mile  per  second,  and  on  Che- 
mung river,  they  are  as  much  as  67  cubic  feet  per  square  mile 
per  second.  The  Oswego  river  is  the  most  marked  case  of 
reduction  of  intensity  of  floods  due  to  temporary  lake  pondage 
known  to  the  writer. 

The  topography  of  a  portion  of  New  York  State  lends  itself 
admirably  to  such  a  resefrolr  system  as  is  here  suggested.  A 
series  of  broad  river  vallevs  traverse  the  State  in  various  direc- 
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tioms.  Usuallj,  solid  rock  foundations  maj  l>e  found  within 
reasonable  distance  of  tbe  surface,  insuring  that  nothing  short 

♦ 

of  an  earthquake  may  destroy  the  dams.  Stone  quarries  like- 
wise abound  at  every  hand,  and  tbe  system  of  internal  naviga- 
tion and  railways  insures  the  transportation  of  materials  and 
supplies  expeditiously  and  economically. 

Mill  Acts  of  Massachusetts  and  other  States. —  In  order  to 
show  what  may  be  accomplished  in  a  comparatively  small  State^ 
by  properly  encouraging  manufacturing^  the  writer  will  refer 
to  conditions  as  existing  in  the  State  of  Massachusetts.  This 

State  has  always  been  mindful  of  the  interests  of  naanufacturing" 
and  accordingly  at  the  beginning  of  the  eighteenth  century,  a 
mill  act  was  enacted,  and  while  the  original  act  was  merely  in- 
tended to  encourage  the  erection  of  grain  and  flour  mills,  it  has 
been  gradually  extended  to  include  all  kinds  of  manufacturing 
operated  by  water  power,  on  tlie  round  that  the  Coinmonw  «-alth 
was  directly  concerned  m  ihe  development  of  all  such.  The 
writer  has  no  intention  of  discussing  the  mill  acts  of  Maasa- 
chusetts  in  detail,  and  wishes  merely  to  point  out  that  such  acta 
have  also  been  enacted  in  Maine,  Wisconsin,  Bhode  Island,  New 
Hampshire.  Connecticut,  Vermont,  Pennsylvania,  Virginia,  West 
Virginia,  Keiitueky,  Mississipi>i,  Alabama,  Missouri,  Indiana, 
Iowa,  Illinois,  Michigan,  Nebraska,  Minnesota,  Kansas,  North 
Carolina,  Tennessee,  Georgia,  Delaware,  Arkansas,  Florida  and 
Oregon,  or  in  twenty-eight  States  In  all^  In  New  York  State, 
we  have  heen  so  wedded  to  the  single  idea  of  canals,  that  we 
have  never  enacted  a  mill  act.  That  this  failure  has  been  to  the 
material  disadvantage  of  the  State,  may  be  easily  shown.  We 
will  briefly  touch  upon  a  few  points  substantiating  this  state* 
ment. 

Relation  of  State  Area  to  Water  Power, —  The  area  of  New 
York  State,  not  including  water  surface,  is  about  49,000  square 
miles;  of  Massachusetts,  about  8,000  square  miles;  of  Connecti- 
cut. 5.000  square  miles;  and  of  Bhode  Island,  1,200  square  miles. 

The  water  puwer  in  use  in  these  ??tate8,  in  1900,  was,  in  New 
York,  368,456  horse  power;  in  Massachusetts,  187,848  horse 
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power;  in  ConDecticut,  71.414  horse  power,  and  in  Rhode  Islaiid, 
20.035  horse  power.  Comparing  the  area  of  these  states  with 
liew  York,  it  appears  tliat  ^ew  York  is  about  six  times  as  large 
as  Massachusetts.  If  tlie  area  of  Massachusetts  were  the  same 
as  that  of  New  York,  there  would  have  been,  in  1900,  something 
like  1,127,(100  horse  power  in  that  State.  The  area  of  New  York 
is  nearly  ten  times  as  great  as  that  of  Connecticut.  If  the  area 
were  the  same,  there  would  have  been,  in  1900,  over  700,000 
horse  power  in  Connecticut.  The  area  of  New  York  is  forty 
times  as  great  as  that  of  Bhode  Island.  If  Bhode  Island  bad 
the  same  area  as  New  York,  there  wpuld  baTO  been  in  that  State, 
in  1900,  1,160,000  horse  power. 

The  extraordinary  fact  is,  therefore,  developed  that  Massachu- 
setts, Connecticut  and  Rhode  Island,  all  of  whirh  States  have 
well-considered  mill  acts,  have  far  outstripped  New  York  in  the 
development  of  water  power. 

Capital  Invested  in  Manufaeturing  in  Nciv  York,  Masso 
chusetis,  Connecticut  and  Rhode  Island. —  The  last  census  shows 
that  in  New  York  the  total  capital  invested  in  manufacturing 
was  11,651,210,220;  and  the  value  of  tbe  annual  manufactured 
product  was  |2,175,726,900. 

In  Massachusetts,  according  to  the  last  census,  the  total  capi- 
tal invested  in  manufactunnj]!:  was  $823,264,287;  and  the  value 
of  the  annual  manufactured  product  was  $1,035,198,989.  If 
Massachusetts  had  tbe  same  area  as  New  York,  with  proportion* 
ate  manufacturing,  the  value  of  the  annua.1  manufactured  pro- 
duct in  Massachusetts  would  be  over  $6,000,000,000  or,  roundly, 
three  times  as  irreat  as  that  of  New  York. 

In  Connectieui,  tlie  total  capital  invested  in  manufacturing  in 
1900,  was  1314,696,736;  and  the  value  of  the  annual  manufac- 
tured product  was  1352,824,186.  If  Connecticut  bad  the  same  area 
as  New  York,  with  proportionate  manufacturing,  the  value  of 
the  annual  maimfaetiired  product  in  Connecticut  would  be 
^3,528,241,860,  or  about  one  and  one-half  times  as  great  as  that 
of  New  York. 

In  Bhode  Island,  tbe  total  capital  invested  in  manufatcuring 
in  1900,  was  9183,784,587;  and  tbe  value  of  the  annual  manu- 
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factiired  product  was  |184,074,378.   If  Bhode  Island  had  the 

saiiie  area  as  New  York,  with  propoi tionate  manufacturing,  the 
value  of  the  annual  manufactured  product  would  be  |7,362,975,- 
X20,  or  about  three  and  one-half  times  as  great  as  that  of  New 
York. 

As  to  why  this  is  so,  the  census  report  furnishes  a  declBlye 

answer  in  the  following  language: 

"  The  principal  adyantage  which  the  State  of  Massachusetts 
possesses  la  its  water  power.  •  •  *  The  power  of  the  Con- 
necticut river  at  Holyoke  and  at  Turners  Falls,  in  the  town  of 

Montague,  utilized  by  means  of  immense  dams  of  the  most 
permanent  construction,  and  by  a  aystem  of  canals  affords  in 
each  place  a  snccession  of  mill  sites  along  the  entire  water 
frontage.  The  Deerfleld,  Millers,  Ohicopee  and  Westfleld  rivers, 
tributaries  of  the  Gonnecticnt,  are  all  noteworthy  power-pro- 
ducing streams.  At  Lowell  and  Lawrence,  upon  the  Merrimac, 
the  possession  of  similar  advantages  led  to  the  selection  of 
these  places  for  the  installation  of  the  factory  system  in  the 
manufacture  of  textiles.  At  Fall  Biver  the  power  furnished 
from  Watuppa  pond  has  been  an  essential  element  in  the  de- 
velopment of  tliat  cotton  manufacturing  tenter;  while  upon  the 
Blackstone  river,  and  many  lesser  streams  throughout  the 
State,  the  existence  of  sites  naturally  adapted  to  the  erection 
of  mills  was  influential  in  the  expansion  of  the  woolen  and 
cotton  industries  in  the  early  imrt  of  the  century,  thus  laying 
the  foundation  of  numerous  thriving  industrial  communities." 

In  Massachusetts,  Connecticut  and  Rhode  Island  a  liberal 

policy  towards  manufacturing  has  always  been  exercisod. 
There  is  a  system  of  reservoirs  practically  utilizing  the  water 
power  of  every  stream,  and  even  comparatively  small  brooks 
are  in  many  cases  fully  developed  and  are  the  source  of  wealth 
to  the  citizens. 

Relation  of  Area  to  Population. —  The  ftnal  test  of  such  statish 
tics  is  as  to  the  effect  upon  population.  If  we  find  population 
proportionately  increased  in  Massachusetts,  Connecticut  and 
Bhode  Island  we  may  assume  that  a  chief  incentive  has  been 
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the  rational  encouragement  of  maiinf acturing  through  the 
operation  of  well-devised  miU  acts. 

According  to  the  census  oi  lyuo  the  population  of  ]S'ew  York 
was  7,268,894;  of  Massachusetts,  2,805,346;.  of  Connecticut, 
d08,420;  and  of  Bhode  Island,  428,556.  Assuming  that  Masaa- 
chnsetts  had  the  same  area  as  New  York,  with  population  pro- 
portionate to  its  present  population,  we  And  a  total  population 
for  Massachusetts,  of  16,856,000;  in  Connecticut  the  actual 
population  is  908,420;  but  with  the  area  of  New  York,  the  pro- 
portionate population  would  be  9,084,200^  the  population  of 
Rhode  Island  is,  for  an  area  of  a  little  over  1,200  square  milesy 
428,666;  with  an  area  forty  times  as  great  —  the  equivalent  of 
the  area  of  New  York  —  the  population  of  Bhode  Island  would 
be  17,142,240.  We  reach,  therefore,  the  conclusion  that  in 
Massachusetts,  Connei  tieut  and  Khode  Island,  on  an  actual 
area  of  a  little  over  14,000  square  miles,  with  a  present  popula- 
tion of  about  3,150,000,  if  we  take  the  area  proportionate  to 
that  of  New  York,  with  population  proportlo^te  to  that  of  the 
States,  themselves,  there  would  have  been  in  these  States  in 
1900,  about  43,000,000  persons  —  or  the  population  on  the 
147,000  square  miles,  presupposed  by  the  foregoing  would  have 
been  about  43,000,000. 

Relation  of  Values  of  Agriculturai  Products  to  Water  Power 
V«/Mf^v'.-  -A^rain,  according  to  the  hist  census,  the  total  value  of 
farm  products  in  New  York  in  1900  was  |245,270.f>00,  of  which 
we  may  assume  7  per  cent,  as  profit,  or  the  total  profit  becomes 
117,160,000  annually. 

In  the  writer's  report  on  a  water  supply  from  the  Adiron- 
dacks,  made  to  the  Merchants*  Association  of  New  York  city, 
in  1900,  he  has  shown  that  on  Hudson  river  the  net  annual 
profit  on  each  net  horse  power,  is  f  16.20.  The  foregoing  total 
of  1,600,000  is  gross  horse  power,  hence  the  net  annual  profit 
on  a  gross  horse  power,  at  this  rate,  would  be,  roundly,  $12. 
The  establishments  on  Hudson  river  are  mostly  paper  mills, 
and  without  doubt  in  miscellaDHons  manufacturing:,  the  prolit 
is  from  three  to  five  times  as  great  as  this,  but  we  will  assume 
it  all  over  the  State,  for  the  purpose  of  the  argument,  at  #12  per 
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horse  power.  At  this  rate  1,500,000  horse  power  would  paj  an 
annual  profit  of  #18,000,^,  and  represent,  at  4  per  cent.,  a 
capitalized  inyestment  of  1450,000,000.  We  see  also  that  water 
power  may  be  easily  made  equal  to  agriculture,  the  net  anniial 
proHts  of  these  two  industries  being  the  same. 

The  Proper  Retried!/. —  There  are  a  luiiiiber  of  remedies  which 
may  be  applied,  but  the  writer  thinks  that  first  of  all  we  need 
a  comprehensive  act  in  this  State  which  shall  permit  of  develop- 
tng  water  storage  to  its  full  capacity  without  any  further  grant 
of  powers  from  theP  Legislature  than  those  granted  in  the  gen- 
eral act.  As  to  the  form  of  Buth  an  act,  the  writer  is  not 
specially  insistent,  although  he  may  point  out  that  the  mill  act 
of  Massachusetts,  by  reason  of  long  and  successful  application. 
Is  an  excellent  model.  A  copy  of  this  act  may  be  found  In 
Angell  on  Water  Courses.  It  is  possible,  however,  that  a  mill 
act  may  not  be  in  accord  with  the  trend  of  legislation  in  this 
Btate. 

Hie  writer  is  also  of  the  opinion  that  there  should  be  a  per- 
manent State  Ckkmmission,  specially  charged  with  the  control 
of  the  rivers.  To  this  Commission  should  be  submitted  every- 
thing relating  to  the  rivers  of  the  State.  It  should  be  given 
broad  powers  as  regards  the  carrying  out  of  projects  for  im- 
provement, for  preventing  floods  or  for  other  purposes.  Water 
storage  projects  should  be  subndtted  to  it  for  decision.  The 
Commission  should  have  funds  enough  at  its  command  to  enable 
all  necessary  investigations  to  be  made. 

In  the  matter  of  the  drainage  of  swamps  and  low  lands,  where 
an  improvement  in  the  public  health  may  be  reasonably  ex- 
pected, the  State  should  pay  a  portion  of  the  cost.  On  rivers 
like  Hudtion  and  Mohawk,  where  the  State  assumes  to  abso- 
lutely control  the  waters  without  regard  to  the  rights  or  wislies 
of  the  riparian  proprietors,  the  State  should,  in  consideration 
of  such  control,  make  all  necessary  improvements  at  its  own 
expense.  On  the  rivers  of  the  balance  of  the  State,  where  a 
different  rule  prevails,  the  State  may,  in  consideration  of  the 
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abatement  of  floods  and  improvement  of  the  public  health,  pay 

a  poi'tiou  of  the  cost.* 

Summarp, —  Inasmuch  as  this  report  is  somewhat  lengthy,  in 

order  to  assist  in  undei sLandiiig  it,  the  more  important  propo- 
sitions are  summarized  as  follows:  ^ 

(1.)  RiTer  regulation  is  very  old.  Systematic  studies,  of 
which  there  is  a  tolerably  complete  account,  began  nearly  2,000 

years  ago. 

<2.)  Becords  of  floods  have  been  kept  on  the  Biver  Tiber 
at  Bome  for  over  400  years,  and  on  the  River  tSeine  at  Paris, 

about  175  years.  A  study  of  the  flood  flows  of  these  streams 
shows  that  serious  tloods  have  a  more  or  less  definite  period  — • 
they  are  more  likely  to  occur  in  the  fall,  winter  or  spring  than 
in  the  summer,  although  when  the  conditions  are  right,  they 
sometimes  occur  in  summer. 

(:^.)  romparatively  little  has  been  done  in  the  United  ^States 
except  in  the  last  20  years. 

(4.)   River  conservancy  may  be  considered  as  comprising  the 

preservation  and  improvement  of  a  stream  for  domestic,  sani- 
tary and  industrial  purposes.  The  construction  of  storage 
reservoirs  for  the  preservation  and  improvement  of  a  stream 
may  be  assumed  as  included  under  this  head.  It  also  includes 
effectual  drainage  of  the  district  through  which  a  stream  mns^ 
together  with  the  abatement  of  injury  to  lands  by  floods. 

(5.)  The  cause  of  floods  is  irregularity  of  the  rainfall, 
together  with  height  of  ground  water  and  th^  clearing  up  and 

drainage  of  cities  and  towns,  lands,  farm  drainage,  etc.  ' 

(6.)  Rivers  may  be  divided  into  torrential  and  gently  flowing 
rivers. 

(7.)  The  general  principles  of  river  regulation  by  Gustav 
von  Wex,  are  of  value  as  presenting  the  main  points  governing 
this  subject. 

*Ilal*tiv«  to  the  law  coviniiiiic  tlie  Hudion  and  Mohawk  and  the  other  riven  of  the  8tate» 
tea  writer's  report  on  Upper  Hudson  Storage,  for  1895,  pp.  168.03.  iaoliuive. 
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(8.)  Tli<^  work  of  the  ^Vater  Storage  Commission  iucliides 
river  conservancy  rather  than  the  single  i^ad  of  the  cause  ot 
floods. 

(10.)  Insufficiency  of  waterways  is  frequently  the  cause  ot 
tfye  carrying  away  of  bridges  by  floods. 

(11.)  In  England,  river  conservancy  has  not  made  the 
progress  it  should,  although  a  considerable  number  of  riv(>rs 
bave  been  partially  regulated.  The  best  work  in  river  regulation 
has  beoL  done  in  Germany,  France  and  Italy. 

(12.)  In  Qermany,  the  State  claims  absolute  ownership  in 
the  waters,  and  largely  constraets  river  regulation  works  at 
its  own  expense. 

(13.)  In  France,  the  State  undertakes  the  conservancy  of 
naTigmlble  streams,  paying  most  of  the  expense,  though  in 
certain  cases,  the  owners  are  also  taxed  in  proportion  to  their 
interests. 

(14.)  As  to  whether  storage  reservoirs  are  effectoai  in  pre- 
venting floods,  will  depend  entirely  on  conditions  —  on  some 
streams  ^cessiye  cost  precludes  their  use,  while  on  others,  their 
use  may  be  of  the  greatest  value.  The  French  engineers  liave 
■  eoDeiuded  titat  for  the  conditions  in  France,  generally  Bi)eaking, 
such  reservoirs  have  little  utility,  although  a  number  have 
been  constructed,  but  the  catchments  controlled  by  such  are 
not  targe. 

(15.)  Flood  warnings  may  be  made  on  rivers  of  considerable 
length,  but  most  of  the  rivers  of  this  State,  are  too  short  to  giye 
the  warning  very  much  in  advance  of  the  flood. 

(16.)  There  are  about  172  square  miles  of  swamp  lands  in  the 
Oswego  basin,  which  may  be  effectually  drained  at  only  a  small 
proportion  of  the  increased  value  resulting  from  the  drainage. 

(17.)  Seneca  and  Oswego  rivers  require  regulation  from  the 
mouth,  at  Oswego,  to  Cayuga  lake,  and  Oneida  riVer,  trom  Three 
Bivers  point  to  Oneida  lake.   The  view  that  regulating  works 

for  a  short  di^Lance  only  are  beneficial,  lias  been  effectually  uega- 
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tived  bj  experience  in  other  places.  First  of  all,  there  should  be 

a  comprehensive  survey  of  the  entire  river. 

(18.)  Serions  floods  have  occurred  at  Lyons,  Weedsport,  Syra- 
cuse, Oneida  and  at  other  points  in  the  Oswego  basin. 

(W.)  Tho  flow  of  Susquehanna  river  was  probably  at  least 
70,000  to  80,000  cubic  feet  per  second  in  March,  1902. 

(20.)  There  was  a  serious  Hood  in  Ctienanj^o  river,  at  Ring- 
hamton,  in  March,  1902.  Very  heavy  damages  resulted  from  this 
flood. 

(21.)  The  remedy  proposed  at  Binghamton  is  to  construct  a 
dike  along  the  west  side  of  Chenango  river,  with  a  self-acting 
gate  therein,  to  allow  a  small  stream  to  flow  through.  Further 
inTestigations  are  needed  in  order  to  know  whether  this  is  the 
most  effectual  plan. 

(22.)  The  New  York  Central  and  Hudson  Biver  Railroad  Com- 
pany and  the  New  York,  Ontario  and  Western  Railroad  Com- 
pany^ have  suffered  considerably  from  floods. during  the  last 

season. 

(23.)  Evergreen  forests  of  spruce,  pine,  balsam  and  hemlock 
are  elBcient  regulators  of  floods. 

(24.)  .  The  total  number  of  horse  power  in  use  in  New  York 
State  in  19<KI,  was  368,436;  800,000  horse  power  can  be  developed 
in  the  Adirondack  region,  and  1,500,000  horse  power  in  the  whole 

State. 

(25.)  Water-power  projects  in  Kew  York  State  have  been  ex- 
tensively  considered  on  Hudson,  (Genesee,  Salmon  and  Black 
rivers,  and  less  extensively  on  a  number  of  smaller  streams.  On 

these  four  large  streams,  ilie  i-eservoirs  designed  have  a  total 
capacity  of  about  139,0()O,()()0,()0U  cubic  feet,  capable  of  produc- 
ing an  annual  value  of  $4,800,000,  or  the  interest  on  1120,000,000. 

(26.)  The  lar^e  area  of  water  surface  of  the  reservoirs  on 
Hndsoii,  Genesee,  Salmon  and  Black  rivers,  make  it  possible  to 
use  these  reservoirs  as  efticient  mitigators  of  floods  and  at  the 
same  time  utilisse  them  for  water  storage  for  developing  power. 
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'  (27.)  The  topography  of  New  York  lends  itself  to  such  a 
reservoir  system  as  is  here  suggested 

(28*)  Taklug  everything  into  account,  a  broad,  well-deyised 
act,  which  will  permit  of  the  development  of  water  power  on 
these  several  streams  to  their  full  capacity,  without  any  farther 

grant  of  powers,  should  be  enacted  by  the  next  Legislature. 

'(29.)  The  land  area  of  New  York  State  is  about  49,000  square 
miles,  or  six  times  as  great  as  Massachusetts,  ten  times  as  great 

as  Connecticut,  and  forty  liines  as  great  as  Rhode  Island.  If  the 
area  of  Massachusetts,  Connecticut  and  Khode  island  were  the 
same  as  that  of  New  York,  with  water  power  proportionate  to 
what  they  now  have,  Massachusetts  would  have  over  1,100,000 
horse  power;  Connecticut  over  700,000  horse  power;  and  Bhode 
Island,  nearly  1,200,000  horse  power.  Massachusetts,  Connecti- 
cut and  Rhode  Island  all  have  well-considered  mill  acts. 

(30.)  In  Massachusetts,  proportionate  to  area,  the  capital  in- 
vested  in  manufacturing  in  1900,  was  three  times  as  great  as 
that  in  New  York;  in  Connecticut,  one  and  one-half  times  as 

great;  and  in  Kiiude  Island,  nearly  four  times  as  great  as  in  New 
York.  The  report  in  the  twelfth  census  ascribes  this  difference 
purely  to  possession  and  rational  development  of  water  power. 

(31.)  The  population  of  New  York  Stale  lu  1!)00  was  7,-i>8,S94. 
If  Massachusetts,  Connecticut  and  Rhode  Island  each  had  the 
same  area  as  New  York,  with  population  proportionate  to  their 
present  population,  the  total  population  in  1900  would  have  been, 
in  Massachusetts,  nearly  17,000,000;  in  Connecticut,  nearly 
9,000,000,  and  in  Bhode  Island,  over  17,000,000. 

(32.)  The  value  of  the  agricultural  productions  in  New  York 
in  1900  was  over  $245,000,000,  on  which,  assuming  an  annual 
profit  of  7  per  cent.,  the  total  annual  value  was  over  $17,000,000. 

Assuming  an  annual  value  df  |12  per  horse  power,  1,500,000 
horse  ])ower  —  the  ultimate  possible  for  the  State  of  New  York 
—  would  pay  an  annual  profit  of  |18.o<H).000,  and  represent,  at 
4  per  cent.,  a  capitalized  investment  of  $450,000,000.  It  is  ob- 
vious, therefore,  that  water  power  in  New  York  may  be  made 
equal  to,  or  even  somewhat  in  excess,  of  the  value  of  agriculture. 
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(33.)  There  should  be  a  permanent  State  commission,  speci- 
ally charged  with  the  control  of  the  rivers,  to  which  should  be 
submitted  everything  relating  to  the  rivers  of  the  Slate. 

(34.)  The  State  should  pay  a  portion  of  the  expense  of  drain- 
ing  swamps  and  low  lands,  and  in  constructing  storage  reser- 
voirs for  the  preservation  and  development  of  streams  and  for 
the  abatement  of  injury  to  lands  by  floods. 

Very  respectfully  submitted, 

GEO.  W.  RAFTER, 
J.  L.  KINO. 
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COMPBISINO  THE  WaTBB  ShBDS  OF  THE  HUDSON  AND  MOHAWK 

KlVERS. 

Coin  in  issUmer  Swbkt. 
ConimiHaioner  Finch. 

Keiiort  of  the  SuB^OMMirrBE  OF  the:  Kastkrn  Division. 

To  the  Wuicr  Storage  Commission: 

GKMLKiiKN. — W  e  liuve  given  to  the  study  aud  investigation  of 
the  flood  probiem  on  the  Eastern  Diyision  assigned  to  us  for 
examination  such  attention  as  the  limited  time  and  resources 
at  our  disposal  permitted,  and  have  the  honor  to  report  aa 

follows: 

TMs  division  includes  the  Hudson  river  and  all  its  tributaries. 
These  tributaries  have  their  sources  in  the  Adirondack  plateau 
on  the  north,  in  the  Oatskill  and  Helderberg  mountains  on  the 

west  and  in  the  Taconic  and  Grcn'n  nmnutains  on  the  east.  Our 
maps  are  not  sufficiently  ;u  curate  or  delinite  to  fix  the  areas  of 
its  water-sheds  very  closely,  nor  are  their  boundaries  clearlj 
enough  defined  by  nature  to  make  their  areas  accurately  ascer- 
tainable. 

The  water-shed  of  the  Hndson  doubtless  exceeds  13,000  square 
miles,  of  which  about  200  square  miles  are  in  the  State  of  New 
Jersey,  about  320  square  miles  in  Massachusetts,  and  300  miles 
in  Vermont,  leaving  about  1,220  square  miles,  or  one-fourth  tlie 
land  area  of  New  York,  which  is  drained  by  the  Hudson  river. 
It  is  a  tidal  river  from  Troy  to  its  mouth,  a  distane*^  of  150 
miles.  The  difference  of  elevation  with  low-water  flow  and  at 
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low  tide  between  Troy  and  New  York  harbor  is  about  three 
feet,  and  at  this  stage  the  tide  rises  about  lialf  the  height  at 
Albany  that  it  attains  at  New  York.  The  tidal  effect  is  oblit- 
erated at  Troy  and  Albany  whenever  the  river  flow  reaches 
50,000  ( ubic  feet  per  second,  jjiving  tbt'  river  at  Albany  a  stage 
about  eight  and  one-half  feet  above  low  tide. 

The  main  tributaries  of  the  tidal  portion  of  the  Hudson  are 
the  Oroton,  with  a  water-shed  of  350  square  miles,  Fishkill 
draining  204  square  miles,  Bondout  creek,  including  the  Wall- 
till,  draining  1,148  square  miles,  Esopus  creek  <lraining  417 
miles,  the  Catskill  draining  394  miles  and  the  Kiuderhook  drain- 
ing 304  miles.  The  Groton  is  being  pretty  fully  regulated  by 
storage  reservoirs  for  the  water  supply  of  New  York  city,  and 
all  the  other  tributaries  above  mentioned  have  been  studied 
with  reference  to  their  availability  for  municipal  water  supplies. 

These  studies  indicate  that  all  these  streams  are  controllable 
by  storage  reserroirs^  but  that  their  topography  is  soch  as  to 
make  sueh  development  very  coatly. 

Our  imperfect  reports  tram  the  neighborhood  of  these  streams 
indicate  frequent  freshets,  but  none  with  disastrous  effects. 

The  most  serious  flood  conditions  on  the  Hudson  and  in  the 
Btate  exist  in  the  upper  part  of  the  tidal  portion  of  the  Hadaon 
firomTroy  to  Ooxsaekie,  a  distance  of  about  thirty  miles,  where 
the  channel  is  shallow,  crooked  and  narrow  and  where  the  full 
effect  of  sadden  freshets  in  the  Mohawk  and  upper  Hudson, 
which  come  together  immediately  above  the  end  of  the  tidal 
section,  are  concentrated.  The  effect  of  a  sudden  inrush  ot 
water  upon  this  tidal  section  is  obvious.  With  the  ordinary  or 
low  stage  of  flow  in  this  section,  the  current  is  intermittently 
reversed  by  the  tide,  and,  upon  the  occurrence  of  a  freshet  in 
the  upper  tributaries,  the  water  rapidly  rushes  into  this  upper 
portion  of  the  tidal  section  until  a  cross-section,  slope  and 
velocity  are  acquired  sufficient  to  carry  the  freshet  flow. 

The  freshet  conditions  are  jsrreatly  intensified  in  winter  and 
early  spring  by  ice,  which  necessarily  forms  more  solidly  in  the 
quiet  tidal  section  than  in  the  steeper  tributaries,  and  when  an 
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early  fresbet  occurs,  the  breaking  up  of  this  heavy  ice  in  the 
upper  part  of  the  tidal  section,  continually  retarded  by  the  field 

below,  coiiliiiually  increases  in  volnine  along  the  crnmbling 
upper  edge  of  the  latter,  and  invariably  grounds  in  some  shallo 
or  narrow  part  of  this  section,  creating  a  gorge  or  ice  dam,  to 
which  the  most  disajstrons  floods  of  this  part  of  the  river  are 
attributable.  These  gorges  forn;  at  various  points  on  this  shal- 
low section  of  the  river,  sometiraes  between  Trov  and  Albanv, 
but  usually  between  Albany  and  Coxsackie,  and  it  is  the  floods 
accompanied  by  these  ice  gorges  that  have  inflicted  the  most 
serious  damage  upon  this  section  of  the  river. 

The  frequency  and  «'xtent  of  these  ice-gorge  freshets  is  shown 
on  Table  No.  1  of  the  Albany  <7hamber  of  Commerce  attacliod 
hereto,  and  the  damages  occasioned  in  Albany,  Troy  and  the 
neighboring  river  towns  by  the  freshets  of  March,  1902,  amount- 
ing to  over  one  million  dollars,  are  detailed  in  Table  No.  3  of 
that  report. 

When  we  consider,  in  addition  to  this  great  pecuniary  loss 
from  one  freshet,  the  frequency  of  such  floods,  the  suspension  of 
business  and  the  menace  to  public  health  which  their  Inter- 
ference with  the  sewer  systems  occasion,  together  with  the 
exposure  and  hardship  tin  \  entail  upon  the  residents  of  tlie 
flooded  districts,  it  becomes  obvious  that  their  abatement  or 
prevention  is  a  grave  and  urgent  public  question. 

It  seems  to  us  extremely  doubtful  whether  with  the  present 
irregularity  of  flow  in  the  Hudson  river,  there  be  any  practica- 
ble means  of  preventing  the  formation  of  these  ice  gorges  in 
this  part  of  the  river,  or  of  removing  them  by  artificial  means 
when  once  formed.  To  prevent  their  formation  it  would  be 
necessary  to  have  a  channel  through  the  ice  fleld  throughout 
this  section  broken  up  before  a  freshet  arrives,  and  the  fact 
that  floods  are  to  be  apprehended  at  any  time  during  the  four 
months  from  December  to  April,  and  that  the  tidal  action  at 
low  stages  of  the  river  would  prevent  the  broken  ice  from  pass- 
ing rapidly  away  and  that  floods  come  with  little  warning, 
means  that  to  prevent  ice  gorges,  the  ice  in  this  channel  must 
be  continually  kept  broken  up  during  these  months,  involving 
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a  cost  of  furnishing  and  operating  powerful  ice*breaking  steam- 
ers that  would  be  scarcely  permissible,  as  well  as  iuTolTing  the 

destruction  of  extensive  ice  industries;  and  when  we  consider 
that  th(  se  ice  gorges  usually  pack  the  river  with  ice  dams  for 
several  miles  in  extent,  the  impracticability  of  remoTing  them 
hj  mechanical  means  becomes  obyious. 

Considerable  damage  from  floods  is  also  reported  from  some 
of  the  other  tributaries  of  the  upper  Hudson. 

It  has  been  suggested  that  the  works  undertaken  by  the. 
State  and  general  governments  for  the  improvement  of  naviga- 
tion in  the  upper  tidal  section  of  the  Hudson,  the  filling  of  the 
Albanj  basin  and  of  Island  creek  in  the  city  of  Bensselaer 
directly  opposite  this  basin  may  tend  to  aggravate  flood  condi- 
tions in  this  part  of  the  river. 

AVe  have  considered  these  conditions  and  deem  it  certain 
that  the  channel  improvements  by  the  Btate  and  the  United 
States  on  this  section  of  the  Hud«on  have  slightly  improved 
its  flood  regimen  by  deeping  and  rectifying  the  navigable  chan- 
nel and  that  the  filling  of  the  Albany  basin  and  the  Island  creek 
oppu«iie,  still  It'aving  the  flood  cross  sr(  iiun  larger  than  the 
normal  flood  section  of  the  river  in  the  neighborhood  will  not 
appreciably  change  the  flood  stage  or  otherwise  injuriously 
affect  flood  conditions. 

It  is  doubtless  possible  to  mitigate  flood  damages  on  this 
section  of  the  rivei'  by  isolating  the  flooded  districts  by  dykes 
or  levees  which  would  necessitate  extensive  intersecting  sewers, 
the  pumping  of  the  surface  and  sewer  drainage  whenever  there 
is  a  slight  freshet  in  the  river,  the  cost  of  which  would  be 
prohibitive.  The  only  rational  treatment  we  believe  to  be  by 
storage  of  the  flood  flow  in  the  upper  tributaries  of  the  stream. 

The  stndv  of  data  collected  bv  the  State  Engineer,  in  invest!- 
gating  the  subject  of  water  storage  in  the  upper  Hudson  water 
shed,  his  surveys  and  investigations  for  a  barge  cafial,  and  the 
investigations  of  the  United  States  Deep  Water  Way  Commis- 
sion relative  to  water  supply  for  a  proposed  ship  canal,  supple- 
men  t(Ml  bv  our  own  survevs  and  investigations,  lead  uf?  to  be- 
lieve  that  injurious  floods  in  and  above  the  tidal  part  of  the 
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Uudaon  river  are  preventable  by  storage  reservoirs,  at  moderate 
cost,  in  view  of  tlie  vast  benefits  that  would  accrue  from  regu> 
lating  the  flow  oi  the  streams  tributary  to  this  part  of  the 
river. 

The  flood  how  of  the  river  at  Troj  seldom  exceeds  100,000 
cubic  feet  per  second,  and  the  low  wuter  flow  is  rarely  less  than 
3,000  cubic  feet  per  second.  Of  the  water  shed  of  about  8,000 

square  miTes  above  Troy,  about  3,500  miles  is  drained  by  the 
Mohawk  river  and  its  tribntaries,  and  4,500  square  miles  hj  the 
upper  Hudson  and  its  tributaries. 

A  study  of  the  conditions  attending  previous  ice  freshets  in 
the  Albany  district,  warrants  the  conclusion  that  none  may 
be  expected  with  a  flow  of  less  than  40,000  cubic  feet  per  second, 
above  which  rate  of  flow  the  flood  problem  requires  that  the 
tributaries  of  the  river  above  Ttoj  be  regulated. 

Assnming,  as  we  shall  presently  show,  that  the  flow  of  the 
upi>er  Hudson  may  easily  be  subjected  to  almost  complete  regu- 
lation, the  most  serious  part  of  the  flood  problem  is  the  regula- 
tion of  the  flow  of  the  Mohawk  rlrer,  because  of  the  greater 
flood  flow  of  the  Mohawk,  and  because  of  the  scarcity  of  sites 
on  its  water  shed  "^here  large  volumes  of  water  can  be  ecoi^pmi- 
cally  stored. 

The  canalisation  of  the  Mohawk  river,  either  for  a  barge  canal 
or  a  ship  canal,  with  some  modiflcations  which  seem  desirable 

to  secure  permanence  of  navigation,  as  well  as  necessary  for 
the  ilood  regulation,  would,  however,  afford  a  solution  of  this 
part  of  the  problem. 

The  modifications  of  the  barge  canal  plan  deemed  essential 
to  secure  these  important  ends,  are: 

First —  Constructing  the  Cohoes  dam  high  enough  to  place  the 
high  water  surface  of  the  first  level  above  Cohoes  at  eleyation 
200,  giving  the  Cohoes  guard  lock  a  lift  of  dO  feet,  and  locating 

the  first  lock  above  Cohoes  near  Rexfords  Flats  with  a  lift  of 
30  feet  when  the  level  below  is  dirawn  down  to  elevation  170, 
and  making  of  this. level  a  reservoir  of  about  5,000,000,000  cubic 
feet  capacity. 
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Second, —  Constructing  on  the  Schoharie  Creek  at  Fort  Hunter 
and  at  Bur  ton  vi  lie  reservoirs  of  about  7,000,000,000  cubic  feet 
aggiegate  capacity. 

These  reservoirs,  with  those  provided  in  the  barge  canal 
scheme  for  water  supply,  and  the  dams  proposed  for  the  river 
canalisation,  would  give  snch  control  of  early  floods  as  to  keep 
theia  below  a  rate  of  20,000  cubic  feet  per  second,  and  during 
the  season  of  navigation  to  insure  a  maximum  flow  below  25.000 
feet  per  second,  and  would  probablv  insure  a  minimum  flow 
of  over  2,000  cubic  feet  per  second  at  Cohoes. 

Should  the  canalisation  of  the  Mohawk  not  be  undertaken,, 
an  equivalent  to  the  modified  system  of  storage  outlined  above, 
viz.:  Storage  at  Cohoes  find  on  the  Schoharii  ;i^^re^ating 
12,000,000,000  cubic  feet,  and  storage  on  the  main  stream  above 
Bome,  on  the  Oriskany,  on  the  West  Canada  and  on  the  smaller 
tributaries  of  the  river  aggregating  8,000,000,000  cubic  feet,  or 
a  total  of  at  least  20,000,000,000  cubic  feet  would  need  to  be 
developed  to  secure  these  results. 

Earlier  studies  have  shown  the  practicability  ol  conrrolling 
the  flow  of  the  upper  Hudson  above  Glens  Falls  at  moderate 
cost.  The  upper  Hudson  between  Glens  Falls  and  the  mouth 
of  the  Mohawk  at  '!^o  j  drains  an  area  of  more  than  1,700  square 
miles,  and.  because  of  less  forest  and  lake  area,  lower  elevation 
and  more  southerly  location,  doubtless  contributes  more  to 
winter  and  eaily  spring  tloods  than  does  the  2,800  square  miles 
of  the  water  shed  above  Glens  Falls. 

The  flood  problem,  therefore,  requires  a  regulation  of  the 
flow  from  this  part  of  the  upper  Hudson  Valley  as  well  as  that 
above  Glens  Falls. 

Its  principal  tributaries  are: 

The  Hoosick,  with  730  square  miles  of  water  shed ;  the  Batten* 
kill,  with  438  square  iiiilf  s  of  water  shed,  and  Fish  creek,  with 
210  square  miles  of  water  shed. 

About  60  per  cent,  of  the  water  shed  of  the  Hoosick  lies  in 
Vermont  and  Massachusetts,  and  some  storage  has  been  pro* 
vided  near  its  headwaters  in  the  latter  State. 
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There  is  a  site  about  a  mile  from  its  moath  where  a  storage 
reseryoir  may  he  located,  deyeloping  over  5,000^000,000  cubic 

feet  storage  capacity.  No  other  site  for  large  storage  seems 
available  on  this  streaui  in  New  York. 

The  Battenkill;  having  its  source  in  the  Green  Mountains  of 
Vermont,  has  about  <Mie-half  of  its  water  shed  in  that  State. 
Water  storage  aggregating  about  5,000,000,000  cubic  feet  can 
be  provided  by  dams  ai  Batteiikill  and  Sliushan,  both  located 
above  the  principal  water  powers  oa  the  Battenkill.  At  least 
3,000,000,000  cubic  feet  can  be  stored  on  Fish  creek  by  a  dam 
near  the  foot  of  Saratoga  lake.  The  Hoosick  reservoir  would 
be  costly  —  its  cost  probably  approximating  |200  per  million 
cubic  feet  of  capacity.  Those  on  the  Battenkill  and  Fish  creek 
would  probably  cost  not  more  than  half  this  rate  per  million 
cubic  feet.  Thorough  investigations,  however,  are  necessary 
in  order  to  make  approximately  correct  estimates  of  their  cost. 

We  believe  that  no  satisfactory  regulation  of  the  shallow 
tidal  reach  of  the  Hudson  can  be  effected  without  the  regula- 
tion of  these  tributaries,  at  least,  to  the  extent  above  indicated. 

The  characteristics  of  the  Hudson  water  shed  above  Glens 
Falls,  having  an  area  of  about  2,800  square  miles,  have,  as  we 
observed  above,  been  pretty  carefully  studied,  and  doubtless 
afford  available  sites  for  storing  snlli*  ient  water  for  the  com- 
plete control  of  the  river  flow  at  this  point. 

Such  control  necessitates  the  distribution  of  the  storage  reser- 
voirs in  such  a  manner  that  the  maximum  flow  of  the  unregu- 
lated part  of  the  stream  shall  not  exceed  the  mean  flow  sought 
by  regulation,  and,  that'the  regulation  shall  be  most  beneficial 
each  main  tributary  conlaininji'  water-power  sites  sliould  be 
regulated  with  its  due  proportion  of  storage,  and  the  small 
drainage  should  be  conserved  by  one  or  more  reservoirs  on  the 
main  stream.  The  topography  of  this  water  shed  favors  a  -close 
approximation  to  this  ideal  form  of  stream  regulation. 

The  principal  subdivisions  of  this  water  shed  are  the  Sacan- 
dacra,  with  a  watershed  of  1,040  square  miles,  the  Schroon  drain- 
ing 550  square  miles,  and  the  Hudson  above  the  mouth  of  the 
Schroon,  draining  about  950  square  miles. 
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The  ran^>ff  records  at  MechauicTiUe  and  Fort  £dward  indi- 
cate the  probability  that  storage  to  the  extent  of  18»000y000 
cubic  feet  per  square  mile  of  this  watershed  properly  located 

will  afford  great  regularity  in  the  How  of  the  stream  at  Gleus 
Falls,  insuring  a  minimum  iiow  there  of  over  4,000  cubic  feet 
per  second,  and,  assnming  that  the  storage  we  have  recom- 
mended on  the  Hoosick,  the  Battenkill  and  Fish  creek  to  be 
developed  also,  ,  we  shoald  confidently  expect  a  maximum  flow 
from  the  Hudson  at  Troy  not  exceeding  15,000  cubic  feet  per 
second,  and  a  miniuium  flow  there  closely  appropriating  (i,000 
cubic  feet  per  second. 

The  surveys  of  the  Hudson  Blver  Electric  Company  indicate 
that  a  storage  reservoir,  holding  8,000,000,000  cubic  feet,  can 
be  made  at  Oonklinville,  four  miles  north  of  the  Bacandaga,  by 
raisinfr  the  present  surface  of  the  mill  pond  there  about  24  feet, 
at  a  cost  that  would  not  exceed  f75  per  1,000,000  cubic  feet; 
and  we  have  caused  a  reservoir  site  to  be  surveyed  on  the  West 
Sacandaga,  where  a  dam  located  a  half  mile  above  the  Little 
Falls  of  that  stream  62  feet  high,  will  store  7,600,000,000  coble 
feet  at  a  cost  not  exceeding  $40  per  1,000,000  cubic  feet. 

A  reconnoissance  of  the  east  branch  of  the  Sacandaga  indi- 
cates that  about  .'i, 500.000. 000  cubic  feet  can  be  stored  upon  it 
at  Griffin  and  Oregon  and  the  outlet  of  Lake  Pleasant  at  moder- 
ate cost.  These  reservoirs,  aggregating  19,000,000,000  cable 
,  feet  capacity,  are  sufiScient  for  the  regulation  of  this  tributary 
of  the  upper  Hudson. 

The  due  proportion  of  storage  required  to  regulate  the 
Schroon  is  about  10.000,000,000  cubic  feet.  We  have  studied  this 
watershed  with  some  care,  and  would  suggest  some  modification 
.  of  the  schemes  for  storage  upon  it  proposed  by  Mr.  Bafter,  as 
published  in  the  State  Engineer's  Report  of  1895,  because  both 
plans  proposed  by  him  provide  a  larger  volume  of  storage  than 
is  consistent  witli  the  full  utilization  of  the  water  powder  of 
this  stream,  and  because  the  larger  and  cheaper  plan  proposed 
—  that  of  a  single  development  at  Tumble  Head  Falls  —  must 
be  executed  at  one  time  and  necessitates  too  radical  a  change 
in  Bcbroon  lake. 
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We  suggest,  first,  a  dam  about  a  mile  and  a  half  above  Star- 
buckville,  rafsini^  the  high  water  surface  of  Bchroon  lake  to  the 

elevaiiuii  SIT.  eieatiug  slight  damage  and  i  rovidiiig  over 
3,000,000, UUO  cubic  feet  storage:  second,  by  a  dam  near  the  loot 
of  Brant  Lake  to  provide  1,800,000,000  storage;  third,  by  a  dam 
near  the  foot  of  Paradox  lake  to  provide  2,200,000,000  storage; 
fourth,  a  dam  near  Blue  Bidge,  giving  1,500,000,000  eubic  feet; 
and,  fifth,  by  dams  at-  Loon  lake  and  Hammonds  pond,  giving 
1.000,000,000  cubic  foot  storage.  All  these  reservoirn  aggregate 
9,500,000,000  cubic  feet  storage  for  this  tributary,  and  we  believe 
this  storage  can  be  provided  at  less  than  $70  per  million  cubic 
feet. 

For  the  North  Biver  subdivision  of  this  watershed,  we  sug- 
gest, first,  fully  developing  the  storage  of  Indian  river  by  a 

dam  at  the  head  of  the  Indian  River  falls,  about  four  miles 
below  the  Indian  lake  dam,  providing  4,000,000,000  cubic  feet 
storage,  or  with  the  present  development  securing  storage  ag- 
gregating 9,000,000,000  cubic  feet;  second,  by  dams  on  tribu- 
taries above  Indian  river  to  provide  3,500,000,000  cubic  feet, 
and  on  Boreas  river  at  the  outlet  of  Cheney  pond  i)rovide 
1,500,000,000  cubic  feet  storage,  the  whole  aggregating 
14,000,000,000  cubic  feet  on  this  division  of  the  watershed.  We 
estimate  the  cost  of  the  Indian  river  storage  at  |5  per  million 
cubic  feet,  and  the  other  reservoirs  of  this  division  at  f75  per 
million  cubic  feet 

Theie  would  remain  on  the  Hudson  river,  above  Olens  Falls, 
and  below  the  reservoir  sites  above  described,  over  400  square 
miles  of  watershed  unregulated  requiring  additional  storage 
to  the  extent  of  at  least  8,000,000,000  cubic  feet  to  complete 
this  storage  system,  which  may  be  provided  as  follows:  One- 
half  the  deficiency,  or  4,000,000,000  cubic  feet,  by  the  reservoir 
recommendt^d  in  the  State  Engineer's  i-ejiort  of  18U5,  by  Mr. 
Rafter,  to  be  loratod  at  Hadley:  and  4,000,000,000  cubic  feet 
by  a  reservoir  created  by  raising  the  State  canal  feeder  dam 
two  miles  above  Glees  Falls,  about  45  feet,  or  to  the  elevation 
833. 

The  cost  of  these  two  reservoirs  may  approximate  1^100  a 
million  cubic  feet.   The  system  of  regulating  reservoirs  for  the 
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upper  HudsoD,  located  as  we  have  suggested,  would  not  onlj 
secure  the  desired  regulation  of  the  lower  Hudson^  but  would 

(•rovide  like  regulation  to  all  it8  upper  tributaries,  thus  con- 
Berving  in  the  highest  degree  the  potential  energy  of  the  stored 
water  for  the  development  of  power  on  the  tributaries  as  well 
as  on  the  main  stream,  and  would  benefit  naTigatlon  by  proyld- 
Ing  ample  feed  water  for  the  proposed  enlargement  of  the 
Champlain  canal,  and  by  raising  the  minimum  low  water  stage 
of  the  Eudtson  river  in  the  shallow  portion  below  Troy  more 
than  one  foot 

E.  SWEET, 
GEO.  B.  FINCH. 
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REPORT  OF  THE  FOURTH  OR  NORTHERN 

DIVISION* 


Comprising  the  Watersheps  of  Lakr  Champlain  and  of  thb 
Sr.  IiAWELNCR,  Black  and  Salmon  Bivbrs. 

Oommiasiondr  Boyd. 

CommiitsioHcr  Bond. 

To  the  Water  Stwrage  Commission: 

Gentlemen. — We  have  studied  the  problem  of  flood  prevenlioa 
on  the  Northern  Division  as  far  as  the  time  and  data  available 
would  allow  and  submit  the  following  report  thereon: 

The  principal  streams  in  the  Northern  Division  arranged  in 
the  order  of  their  drainage  area  are  as  follows: 


Black  river  and  tributaries  .   1,930 

Oswegatchie   1,609 

Baqnette   1,240 

St.  Regis   910 

Grasse   637 

Saianac   628 

Salmon   480 

Big  Chazy   299 

Salmon  (Lewis  and  Oswego  counties)   285 

Chateaugay  (in  New  York  State)   109 

Trout  (in  New  York  State)   129 
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The  sources  of  all  these  streams  are  iu  tlie  Adii  ontlack  plateau 
or  in  the  adjacent  foot  hills.  The  Salmon  and  Black  flow  west 
into  Lake  Ontario,  the  Oswegatchie,  Baquette,  St.  Regis,  Grasse, 
8almon(N),  Big  Chazy,  Tront,  and  Cbateaugay  flow  northerly 

into  the  St.  Lawrence  river,  and  the  Saranac  and  Ausable  north- 
easterly into  Lake  Champiaiu. 

Black  River, 

This  stream  rises  in  Aumeroas  lakes  in  the  western  ^tt.ot 
Hamilton  county;  flows  southwest  through  Herkimer  county, 
thence  northwesterly  through  Lewis  and  Jefferson  counties, 

enterinfr  the  east  end  of  Lake  Ontario  at  Black  River  bay. 

Thfi  drainage  areas  of  the  main  stream  and  its  principal  tribu- 


taries are  as  follows: 

Hlack  river,  at  month   I,9.m2 

Black  river,  at  Carthage    1,812.2 

Black  river,  above  mouth  of  Moose    463.0 

lleaver  river,  at  mouth   447.5 

Moose  river,  at  mouth   415.^ 

Deer  river,  at  mouth   102.0 

Independence  creek,  at  mouth  ,   98.S 


The  head  waters  of  i  he  Black  river  and  its  eastern  tributaries 
are  in  the  Adirondack  plateau,  and  drain  a  large  number  of 
lakes  and  ponds.  Above  Lyons  Falls  the  watershed  is  moun- 
tainouB  and  mostly  timbered,  large  portions  belonging  to  the 

State  Forest  Preserve.  At  Lyons  Falls  the  river  flow.s  ov»^r  a 
limestone  cliff  with  a  fall  of  07  feet,  forming  a  valuable  water 
power.  From  the  foot  of  the  falls  at  Lyons  Falls  to  Carthage, 
the  valley  of  the  river  varies  from  one-half  to  six  miles  in  width, 
the  stream  is  sluggish  and  has  been  canalized  for  navigation. 
From  Carthage  to  Watertown  and  thence  to  Lake  Ontario  the 
river  flows  over  iinmerous  limestone  lodjres.  fiirnisliinc:  valuable 
water  power.  The  total  fall  from  the  State  dam  at  Carthage  to 
Lake  Ontario  is  477  feet. 
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A  large  amount  of  detailed  information  regarding  the  water 
powers  and  mills  on  the  Black  river  is  given  in  the  report  of 
the  Engineers  on  Deep  Waterways  published  by  Congress  in 

1900. 

A  local  flood  committee,  appointed  by  the  mayor  of  the  citj 
of  Watertown,  has  brought  th^  record  up  to  date,  covering  the 
Black  and  its  principal  branches,  and  reports  the  data  to  be 


as  follows: 

Number  of  dams  furnishing  water  power.   44 

Total  horse  power  of  water  wheels  in  use   71.183 

Bteam  power  used  in  connection  with  above   6,037 

Valuation  of  establishments  .  ,   112,302,100 

Value  of  annual  product    15401,440 

Number  of  hands  employed   5,349 


Gauging  of  the  flow  of  ithe  Black  river  at  Watertown  made 
under  federal  or  State  control  have  been  taken  from  February, 
1897,  to  date. 

These  gaugings  show  that  the  summer  flow  is  from  800  to 
1^,000  cubic  feet  per  second,  and  the  flood  flow  from  28,000  to 
30,000  cubic  feet  per  second. 

A  natural  consequence  is  that  mills  on  the  Black  river  are 
very  short  of  water  in  the  summer,  while  the  spring  floods  cause 
heavy  damage  to  dams,  flumes  and  mills. 

The  State  has  built  several  reservoirs  in  the  head  waters  of 

the  Black  river  for  the  stora^^^e  of  water  for  feedinj]^  the  Black 
and  £rie  canals,  and  for  com|>enHation  water  for  that  taken 
for  canal  purposes.  Additional  storage  can  be  secured  at  most 
of  the  State  reservoirs  by  raising  the  dams  and^  dikes,  but  there 
ore  few  available  sites  for  new  reservoirs  on  the  head  waters 
of  the  Black  or  Moose  rivers. 

The  following  table  from  the  United  States  Deep  Waterways 
Keport  gives  the  data  regarding  the  State  reservoirs  on  the 
Black  river  and  its  branches. 
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Name.  Capacity  in  r-.th-c  fi^e^. 

White  lake   64,tM)()jMHi 

Chub  lake   36,000,000 

Sand  lake   200,000,000 

Woodhull  lake   438,000,000 

Canachagala  lake   56,000,000 

North  lake   676,000,000 

Booth  lake   350,000,000 

Twin  lake   60,000,000 

Fulton  Chain  lake   800,000,000 

Forestport  lake   800,000,000 

Beaver  flow  (estimated)   800,000,0i)0 

<rotal  '   3,779,000,000 


In  formation  gathered  by  Watertown  committee  shows  the 

following  favorable  sites  for  storage  reservoirs  on  the  tribu- 
tariea  of  the  Black  river: 

On  Beayer  riyer,  at  the  present  State  dam,  by  raising  the 
crest  of  the  new  dam  now  being  boilt  ten  feet,  and  at  Beaver 

lake  by  raising  tho  present  dam. 

On  Independence  river,  about  four  miles  above  its  junction 
with  the  Black  river,  and  at  what  is  known  as  Balsam  Flats, 
in  Township  3  of  John  Brown's  tract. 

On  the  South  branch  of  Moose  river,  at  what  is  called  Bock 
dam,  in  Township  4  of  Moose  River  Tract,  also  on  the  north 
branch  of  the  Moose  near  its  junction  with  the  Fulton  Chain 
branch. 

The  United  States  Board  of  Engineers  on  Deep  Waterways 
caused  surveys,  plans  and  estimates  to  be  made  for  a  storage 

reservoir  on  the  Black  river,  extending  from  Carthage  to  Lyons 
Falls.  As  shown  by  the  report  of  that  board,  by  building  a 
dam  48.6  feet  high  at  Carthage,  a  reservoir  would  be  formed 
covering  76  square  miles,  with  a  capacity  of  57,000,000  cubio 
feet,  at  an  estimated  cost  of  |5,712,200. 

The  proposed  deep  waterway  reservoir  was  designed  to  store 
a  volume  of  water  equal  to  a  depth  of  13.50  inches  over  the 
entire  water-shed  of  the  Black  river  above  Carthage,  and  to 
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farnish  a  constapt  supply  of  2,200  cubic  feet  per  second  to  the 
Black  rlyer  below  Cartbagei  in  addition  to  tbe  water  necessary 
for  the  proposed  deep  waterway  at  Rome,  during  the  canal 

season. 

If  the  proposed  reservoir  were  built  it  would  furnish  a  con- 
stant water  supply  for  power  greatly  in  excess  of  the  summer 
flow  of  tbe  Black  riyer  and  would  prevent  disastrous  floods  in 
that  rirer  below  Carthage. 

For  a  proper  regulatiou  of  the  floods  in  the  Bhick  river  it  is 
probable  that  a  reservoir  storing  a  volume  of  26,349,578,500 
cubic  feet,  or  inches  on  the  entire  water-shed  would  be  suffi- 
cient. For  such  a  reservoir  a  dam  thirty-one  feet  high  would 
be  required  at  Carthage. 

The  deep  waterway  project  is  cited  to  show  the  possible  stor- 
age on  the  lower  Black  river. 

Reference  is  made  to  the  appended  report  of  the  Watertown 
flood  committee  for  detailed  information  regarding  the  damage 
done  to  property  on  the  Black  river  by  floods. 

Bbfort  to  this  New  York  State  Flood  Commission  on  thb 

Black  Rivek  Valley  and  its  Jmi  kkst. 

The  Black  river  rises  in  the  heart  of  the  Adirondack  f orest, 
in  the  westerly  part  of  Hamilton  county,  and  passes  through 
Herkimer,  Oneida,  Lewis  and  Jefferson  counties  in  its  course  to 

Lake  Ontario.  The  length  of  the  portion  bearing  the  name  of 
Black  river  from  its  source  at  Canachagala  lake  to  its  mouth 
at  Black  Biver  bay  following  the  course  of  the  river  is  112 
miles,  though  the  source  of  the  Moose  river,  its  largest  tribu- 
tary, is  20  miles  farther  into  the  woods.  The  air  line  dis- 
tance from  the  source  of  the  Moose  river  to  the  mouth  of  the 
Black  river  at  Dexter  is  eighty  miles. 

The  area  of  the  country  which  flows  its  waters  into  the  Black 
river  is  very  nearly  2,000  square  miles  (it  is  given  in  the  report 
of  the  Deep  ^A'att  rways  Commission  as  1,903.2).  From  Carthage 
to  the  mouth  of  the  river,  a  distance  of  a  little  over  20  miles, 
the  general  width  of  the  area  is  only  6.  or  7  miles,  while  above 
Carthage  it  widens  out,  giving  the  greater  part  of  the  catch- 
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ment  area  in  the  Adirondack  diatrict.  The  greatest  width  of 
the  area  is  45  miles  and  the  length  above  Carthage  abont  60 
miles. 

Be^'inuiiii:  :it  Lake  Ontario  the  rivei  falls  123  feet  from  the 
west  line  of  the  city  of  Water  town,  it  falls  112  feet  in  passing 
through  the  city,  and  477  feet  from  the  top  of  the  State  dam 
at  Carthage  to  the  lake  leyel  at  Dexter;  there  is  a  total  drop  of 
69  feet  at  Lyons  Falls,  while  the  surface  of  the  Eighth  lake  on 
the  Fnlton  Chain  is  1,556  feet  above  Lake  Ontario,  and  that  of 
the  south  branch  reservoir  on  the  Black  river  proper  above 
Forestport  is  1,772  feet  above  Lake  Ontario.  The  surface  of 
Lake  Ontario  is  247  feet  above  mean  tide  level. 

From  the  above  figures,  which  have  been  gathered  largely 
from  the  Deep  Waterways  Reports,  it  can  be  seen  that  the 
water-shed  has  a  rapid  fall,  especially  in  its  upper  portion, 
which  has  the  effect  of  sending  down  the  waters  gathered  from 
rainfall  or  melting  snow  much  more  rapidly  than  wouid  be  the 
case  if  the  country  were  more  nearly  level. 

Quoting  from  the  Deep  Waterways  Report  of  1898: 

There  are  20  dams  on  the  Black  river  from  Dexter  to  Lyons 
Falls,  inclusive.  There  are  93  different  establishments  doing 


business. 

The  total  horse  power  of  water  wheels  in  use  is. . .  54,050 
With  a  total  horse  power  of  steam  used  in  connec- 
tion of   1,482 

Valuation  of  the  property  of  these  establishments,  |7,83G.100 

Value  of  the  annual  product   10,887.170 

Number  of  hands  employed  in  mills   3,900 


A  detailed  statement  of  each  mill  or  establishment  above 
mentioned  is  given  in  the  Deep  Waterways  Report  in  Table 
128,  in  Volume  2,  beginning  at  page  S4G.  In  order  to  bring  this 
report  down  to  date,  a  copy  of  the  statements  ^j:iven  in  the  above 
table,  as  to  power,  valuation  of  plant  and  of  product,  nuiiiocr 
of  men  employed,  etc.,  was  sent  to  each  establishment  with  the 
request  that  it  should  be  corrected  if  any  of  the  conditions  had 
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bet'ii  (  banj^ed  and  returned  to  this  coiiiuiiUee.  lu  this  way  it 
was  found  a  yerj  few  small  shops  had  been  discontinued,  a 
number  of  new  powers  had  been  built  and  quite  a  number  had 
increased  their  capacity  and  their  business.  Following  is  a 
summary  of  the  results,  to  which  is  also  added  a  number  of 
mills  lyin^  up  the  Moose  and  Deer  rivers,  that  were  not  included 


in  the  Deep  Waterways  Beport: 

Number  of  dams  furnishing  water  power   44 

Total  horse  power  of  water  wheels  in  use   71,1H3 

Steam  power  used  in  connection  with  the  above, .  6,037 

Valuation  of  establishments   |12^02,100 

Value  of  annual  product   15,101,440 

Number  of  hands  employed   6,349 


With  all  the  abore^escribed  property  located  along  the  Black 

river  in  convenient  proximity  to  receive  power  from  its  waters, 
there  are  many  points  exposed  to  the  action  of  doods,  and  in  the 
past  some  notable  examples  of  damage  from  floods  have  been 
sustained. 

The  Black  river  above  Forestport  is  the  source  of  one  of  the 
large  feeders  of  the  Erie  canal,  and  this  area  of  268  s*  pi  a  re 
miles  has  been  quite  thoroughly  provided  with  storage  reser- 
Toirs  to  maintain  the  flow  of  water  throughout  the  season  for 
canal  uses;  this  proyides  for  the  delivery  of  11,000  cubic  feet 
per  minute,  or  about  16,000,000  cubic  feet  per  day  to  the  canal 
at  Rome  during  the  canal  season,  but  since  this  diversion  does 
not  occur  during  the  winter  months,  nor  during  the  months  of 
spring  when  the  floods  usually  come,  it  follows  that  the  only 
benefit  we  receiye  from  this  is  the  partial  immunity  from  floods 
due  to  the  filling  op  of  these  reservoirs,  and  while  their  capacity 
as  per  the  State  Engineer's  Report  is  1,220,155,000  cubic  feet, 
and  does.,  as  far  as  it  goes,  exercise  a  beneflcial  influence  on  the 
action  of  floods  at  Forestport.  It  in  reality  only  serves  to  illnS' 
trate  to  those  living  farther  down  the  valley  what  might  be 
accomplished  by  a  iurtber  extension  of  such  a  system,  in  the 
way  of  storing  and  holding  baclL  the  waters  of  the  spring  floods. 
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A  record  ol  the  flow  of  the  Black  river  since  February,  1897, 
has  been  kept  at  Hnntingtonville,  about  a  half  mile  above  the 
city  of  Watertown,  by  daily  gaugings  where  the  entire  river 

passes  over  a  dam,  built  by  the  water  commissioners  of  Water- 
towu  lu  obtain  a  settling  basin  for  their  water  supply.  From 
this  record  we  have  the  actual  average  dailj  and  monthly  flow 
expressed  in  cubic  feet  per  second,  the  daily  record  can  be  found 
in  the  report  of  the  State  Engineer  for  the  year  1901  at  page 
366,  vnth  a  hydrograph  following;  also  the  daily  gauge  heights 
are  given  in  Bulletin  No.  36  of  the  Ignited  States  Geological 
Survey  at  page  192  up  to  the  beginning  of  the  year  1900,  and 
Plates  101  to  105  of  the  atlas  accompanying  the  Deep  Water- 
ways Beport  are  devoted  to  the  subject  of  the  flow  of  Black 
river.  Plates  103,  104  and  105  give  the  theoretical  flow  from 
1887  to  1897  by  comparing  the  catchment  area  of  the  Black  river 
with  the  catchment  area  of  the  Hudson  river,  and  assuming 
that  the  ruu-ofi'  would  be  in  proportion.  IMate  102,  however, 
gives  the  comparative  measured  run-off  of  the  Black  river  and 
the  Hudson  river  expressed  in  inches  on  their  respective  catch- 
ment areas  for  the  years  1897,  1898  and  1899  up  to  June.  An 
inspection  of  this  plate  shows  that  the  floods  of  the  Black  river 
exceed  those  of  the  Hudson  river  17  to  8u  per  cent,  in  March 
and  April,  1897,  27  per  cent,  in  March,  1898,  and  45  per  cent,  in 
April,  1899.  This  is  due  to  different  conditions  of  the  two 
water-sheds,  which,  although  they  lie  adjacent  to  each  other, 
vary  considerably  in  steepness  of  slopes  and  length  and  levels 
of  tributaries. 

Mr.  George  W.  Rafter,  civil  engineer,  and  at  present  mw  of 
the  members  of  the  Flood  Oommission  of  the  State  of  New 
York,  is  the  author  and  compiler  of  much  of  the  data  given 
above,  and  it  will  doubtless  be  very  plain  to  him  why  the  Black 
river  floods  are  greatest.  The  damage  by  floods  in  the  past  is 
somewhat  difficult  to  explain  in  its  full  measure;  many  mills 
have  to  be  shut  down  when  the  floods  come  because  the  high 
water  either  rises  and  covers  their  floors,  or  rises  higher  below 
than  it  does- above 'their  dams,- and  thus  stops  the  proper  work- 
ing of  the  wheels.  In  1896  the  spring  flood  broke  away  some  of 
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the  dams  above  Forestport,  which  added  the  reservoir  volume 
to  the  already  over-high  flood  level  of  the  river,  and  much  dam- 
age to  the  water  powers  and  mill  property  was  the  result. 
Following  is  a  statement  of  some  of  the  losses  that  have 

occurred;  the  dams  and  mills  are  numbered  from  the  mouth  of 
the  stream  up: 

At  Dexter,  dam  No.  1,  mill  No.  1,  reports  from  the  flood  of 
1896  the  breaking  of  their  boom  and  the 'carrying  away  of  a 
lai^e  quantity  of  lo^s  wbieh  were -lost  in  the  lake,  amenntinir 

to  thousand H  of  dollars.  Mill  No.  2  reports  a  loss  from  the  flood 
of  i  sr>9  of  |1,6()0  in  lumber  and  docks  carried  away. 

At  Brownville  the  flume  carrying  the  water  on  the  north  side 
of  the  river  was  carried  away  by  the  flood  of  1896,  and  had  to 
be  rebuilt  and  the  following  year  the  same  thing  occurred  on 
the  south  side  of  the  stream,  all  of  which  necessitated  large 
outlays  of  inuiiey  for  rebuilding  and  great  loss  to  the  mills  in 
business  while  lying  idle. 

At  the  Ontario  Mill,  dam  No.  3,  mill  No.  14,  a  portion  of  the 
flume  wall  was  carried  away  by  the  flood  of  December,  1901, 
causing  a  large  expense  for  repairs  and  the  loss  of  time. 

At  dam  No.  5,  mill  No.  IG  (No.  i  loilJj,  in  the  spring  of  1S90 
the  Hume,  the  water  wheels  and  the  entire  back  part  of  the  mill 
was  carried  away  by  the  flood  and  the  entire  season  was  con- 
sumed In  rebuilding;  this  was  a  loss  not  only  of  the  buildings 
and  machinery,  but  an  entire  season's  business. 

At  dam  No.  6  (the  lower  dam  in  the  city  of  Watertown)  the 
bulkhead  and  tiiime  were  carried  away  in  1890,  and  the  city  mill 
(grist  mi  11)  was  carried  away  bodily.  All  business  at  the  south 
end  of  this  dam  was  deprived  of  power  for  several  months. 

Dam  No.  7  was  carried  away  by  the  flood  of  1869,  and  left  the 
business  adjacent  to  Beebee's  Island  without  {lower  for  the 
greater  part  of  the  season;  at  this  time  the  water  supply  of  the 
city  was  pumped  by  power  from  this  dam  and  had  to  be  sup- 
plied by  steam  while  the  dam  was  out.  The  Arm  of  A.  H.  Her- 
rick  A  3on  report  a  loss  of  $8,000  at  this  time. 

The  New  York  Air  Brake  Co.,  report  that  they  have  to  shut 
down  their  water  power  from  one  to  two  weeks  each  year  on 
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accoont  of  flood  water  in  the  riTei*;  and  the  Watertown  Electric 

Lijrht  Co.  have  been  obliged  to  add  an  aiixilarj  steam  plant, 
ou  account  of  back  water  on  their  wheels  at  flood  tune,  which 
depletes  the  power  so  that  they  are  unable  to  do  the  usual  light- 
mg  of  the  city  by  water  power. 

At  dam  No.  8,  at  Factory  square,  fr^om  |1,500  to  #2,000  was 
spent  in  repairing  flood  damages  recently,  and  in  1869,  power 
Xo.  45,  then  called  the  Phoenix  Mill,  was  entirely  s\Nei)t  away, 
together  with  the  bulkhead  and  flume  and  the  entire  season  lost 
to  business  besides  the  cost  of  rebuilding;  at  this  dam  the  mills 
are  also  obligecl  to  shut  down  about  two  weeks  each  year  at  flood 
time  on  account  of  back  water. 

At  dam  No.  10.  Marble  Co.,  in  1S9C,  bulkhead  and  flume 
carried  away  ami  .^l.odO  to  $2ji(l(i  sjient  in  replacing  it  and  have 
to  shut  down  each  vear  on  account  of  back  water. 

t 

At  dam  No.  11,  mill  Xo.  55,  Watertown  Water  Works,  there 
is  serious  obstruction  each  year  at  flood  time  on  account  of 
back  water. 

Ou  dam  No.  12,  mill  No.  56,  Watertown  Paper  Co.,  mill  just 
below  Black  River  villajre,  one  whole  side  of  flume  was  carried 
away  in  flood  of  1900,  stopping  work  in  mill  for  a  number  of 
months,  and  costing  a  large  sum  for  repairs. 

On  dam  No.  13,  at  Black' River  rilli^e,  the  stone  flume  wall 
of  the  Jefferson  Paper  Co.'s  mill  was  carried  away  by  the 
flood  in  the  spring  of  189G,  stopping  the  water  wheels  for  sev- 
eral months  and  costing  considerable  for  repairs. 

At  dam  No.  14,  mill  No.  66,  Taggart's  Paper  Co.,  fi  It  mills, 
flood  water  raised  on  mill  floor  in  1896  and  stopped  work;  have 
to  shut  down  each  year  when  water  is  highest. 

Dam  No.  15,  mill  No.  67,  Great  Bend,  part  of  flume  carried 
away  in  1879.  Flood  of  April,  1883,  flood  water  moved  the  flume 
out  of  place  and  had  to  be  rebuilt,  and  about  four  weeks  lost 
time.  In  1896,  flood  water  over  pulp  mill  floor,  lost  about  20 
feet  stone  bulkhead  wall  and  40  feet  of  mill  wall  next  to  the 
riTer.  December,  1001,  flood  raised  unusually  high  and  carried 
away  a  quantity  of  pulp  wood.  They  have  to  shut  down  nearly 
every  year  on  account  of  back  water. 

11 
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Dam  No.  1S»  mill  ^o.  71,  Island  Paper  Co.^  Carthage,  Y., 
flume  wall  carried  away  by  flood  in  spring  of  1900,  loat  water 

power  for  six  months  and  cost  of  repairing  wall. 

Dam  ]so,  10.  State  dam  at  Carthage,  the  powers  on  this  dam 
are  much  interfered  with  back  water  from  floods. 

On  Deer  river,  which  is  the  first  large  tributary  on  the  sonth 
side  of  the  valley.  At  Deer  River  villajre.  in  1890,  the  flumes 
were  carried  away  and  portions  of  the  mill  walls;  and  1896,  there 
was  further  damage  to  the  mills,  and  the  highway  bridge  was 
carried  away. 

At  Copenhagen,  on  the  Deer  river,  in  1800,  \\  aid's  mill  and 
Twining's  mill  were  entirely  washed  away  by  the  flood,  at  a 
loss  exceeding  |10,000.  Campbeirs  mill  was  also  damaged  by 
the  same  flood  and  store  house  and  lumber  storage  owned  by 
Carey  was  entirely  washed  away.  In  the  flood  of  1001,  the  high- 
way bridge  above  Copenhagen  was  carried  away  with  its  abut- 
meuts. 

At  New  Boston,  fn  1800,  the  dam  was  carried  away  and  mill 
damaged  by  undermining  its  foundations. 

On  Independence  river,  a  large  tributary  on  the  east  side  of 
the  Black  river,  Crawford's  lumber  mill  was  carried  away  by 
the  flood  of  December,  1901;  also  four  public  bridges  and  two 
mill  dams,  estimated  loss  about  |10,000. 

On  the  Moose  river  the  flood  of  December,  1901,  was  disastrous 
in  many  ways  and  besides  the  damage  to  dams,  mills  and  bridges, 
carried  away  some  three  million  feet  of  logs  and  scattered  them 
OTer  the  flat  country  between  Lyon^  Falls  and  Castorland. 

In  nearly  all  the  mills  along  the  Black  river  and  its  tribu- 
taries, it  is  found  necessary  to  shut  down  for  from  one  to  two 
weeks  at  flood  time  in  the  spring,  in  fact  it  is  the  opinion  of  this 
committee  that  a  conseryatiye  estimate  of  the  loss  in  the  Black 

rivi^r  valley  on  account  of -Hoods  reaches  at  least  a  half  million 
dollars  each  year,  and  it  is  believed  that  this  fact  alone,  is 
worthy  of  the  serious  attention  of  the  flood  commission,  and 
the  Btate  government;  and  calls  for  the  putting  forth  of  all 
reasonable  efforts  to  avert  it. 
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Possible  sites  for  storage.  Becommendations  for  storage 
reservoirs  have  been  made  by  those  who  know  the  ground^  as 

On  the  Deer  river  above  Copenhagen  the  valley  of  the  river 
and  the  high  banks  afford  an  opportunity  for  bniiding  a  dam 
that  will  store  a  large  quantity  of  water,  and  abont  three  miles 
above  New  Boston  is  an  excellent  opportunity  for  building  a 
small  dam  that  will  give  a  large  result  in  storage  capacity. 

On  the  Bc^aver  river  the  reservoir  created  by  the  new  dam 
now  in  course  of  construction,  which  is  to  supplant  the  old 
dam  a  mile  farther  up  stream,  can  be  raised  ten  feet  higher, 
oflferiiig  a  storage  capacity  iniiiiensely  larprer  than*  is  now 
realized,  and  this  without  damaging  the  land  or  timber  to  any 
great'  extent  farther  than  is  already  done,  or  provided  for  in 
connection  with  the  present  Beaver  river  reservoir. 

At  Beaver  lake  is  an  opportunity  to  raise  a  dam  that  will 
ptoif^  the  water  tributary  to  the  lake  and  also  catch  the  over- 
flow from  the  present  reservoir.  v 

On  the  Independence  river  one  dam  is  recommended  in  the 
town  of  Watson,  about  four  or  five  miles  above  its  jiinnion  with 
the  Black  river  and  one  at  what  is  known  as  the  Balsam  Flats, 
in  town  JSo,  3,  of  John  Brown's  tract.  The  latter  will  store  a 
large  amount  of  water  on  the  upper  part,  while  the  lower  one 
will  take  the  waters  of  the  lower  portion  of  the  watershed  and 
catch  the  overflow  from  the  one  above. 

On-  the  Moose  river,  one  the  south  branch  a  reservoir  is  recom- 
mended on  township  No.  4  of  the  ])((oose  River  tract,  with  a  dam 

at  what  is  called  Rock  dam  on  the  United  States  Geological 
Hurvey  chart.  Old  Forge;  also  on  the  north  branch  of  the  Moose, 
it  is  thought  a  reservoir  can  be  made  in  town  No.  7  of  John 
Brown's  tract,  by  placing  a  dam  near  the  junction  of  this  stream 
with  the  Fulton  Chain  branch. 

The  following  letters  from  Mr.  Crawford,  on  the  Independence 
river,  and  from  Mr.  Gould  on  the  Moose  river,  are  of  interest 
as  showing  local  conditions: 
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D.  M.  A^'DEESON,  Chairman: 

My  Dear  Sie. — ^AnBwering  jour  inquiry  of  the  SOtJi  ult.^  I  have 
to  say  regarding  the  Independence  river.  That  this  is  a  rapid 

stream,  estimated  to  be  about  sixty  miles  lonjr  from  source  to 
Black  river,  having  several  large  feeders  and  draining  man^ 
lakes  and  ponds. 

The  damage  done  during  the  flood  of  December  14th,  last, 
was  the  greatest  in  amount  of  any  during  my  knowledge  of  the 
tJtreain  about  Lhiiiy-two  years.  Four  bridges  were  carried 
away  and  two  mill  dams  broken,  and  my  saw  mill  of  5,000,000 
capacity  entirely  destroyed.  The  monetary  loss  is  difficult  to 
estimate,  as  the  bridges  have  not  been  rebuilt.  The  mill 
damage  was  fairly  ^5.000,  to  say  nothing  of  repairing  and  re- 
building dams.  It  is  safe  to  say,  however,  that  flO,000  would 
no  more  than  make  good  the  loss  by  that  flood* 

As  to  reserroirSy  one  at  Wilson^  the  place  shown  to  you,  I 
think  would  be  the  most  useful  of  any  that  could  be  located. 
A  dam  at  the  head  of  the  falls  of  the  Independence  flowing  the 
.  Third  Creek  flats  would  store  a  large  amount  of  water.  The 
land  damage  in  either  case  would  not  be  great  as  the  land  that 
would  be  flooded  is  now  uncleared  and  the  timber  standing 
thereon  not  valuable,  excejjt  for  fuel. 

Very  truly  yours, 

L.  OBAWOBD. 

Lyons  Falls,     Y,,  August  11, 1902. 

Mr.  D.  M.  Anderson,  Chairman,  Wutet  town,  N,  Y.; 

Dear  Sir. —  In  relation  to  recent  damages  caused  by  floods. 

There  is  more  or  less  damage  done  every  year  on  Moose  and 
Black  rivers  by  floods  or  freshets.  This  is  caused  by  the  lauds 
which  the  south  branch  of  Moose  river  drain  (some  ^00  square 
miles)  being  mountains,  and  the  water  runs  off  quickly.  The 
most  serious  flood  which  has  occurred  on  Moose  river  in  many 
years  was  in  December.  1901.  At  this  time  more  or  less 
damage  was  done  to  all  of  the  mills,  and  some  3,000,000  feet  of 
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logs  was  taken  out  of  the  Moose  river  and  scattered  on  the  flats 

between  Lyons  Falls  and  Castorland.  In  my  opinion  the  most 
available  site,  for  a  reservoir  is  on  the  south  branch  of  the 
Moose  river,  at  what  is  called  ^*!Natural  Dam,''  situated  on 
township  No.  2  of  Moose  river  tract.  A  dam  built  there  would 
make  a  reservoir  which  would  not  only  prevent  floods,  but 
would  also  be  of  p;reat  benefit  tc  the  water  powers  below  on 
Moose  and  Black  rivers  as  far  as  Dexter. 

Yours  truly, 

G.  II.  V,  GOl  I^D. 

Other  numerous  opportunities  for  reservoirs  than  those  abov6 
named  exist  along  the  streams,  and  will  be  readilj  found  upon 
a  closer  examination  of  the  country. 

The  reservoirs  herein  recommended  can  mostly  be  built  with- 
out  flooding  extensive  or  valuable  tracts  of  timber  land,  and 
the  State  ownership  of  lands  in  the  Adirondacks  forests  brings 
the  subject  easily  under  the  control  and  management  of  the 
various  departments  of  the  State  government. 

Respectfully  submitted, 

D.  M.  A^  DEBSON,  Chairman. 
W,  O.  BALL, 
G.  H.  P.  GOULD, 

GEORGE  DHYDEN, 
FRANK  A.  HINDS. 

Oswegatchie  Riccr. 

This  stream  has  its  source  in  several  lakes  and  swamps  on 

the  Adirondack  plateau,  in  ibo  southern  portion  of  St.  Lawrence 
county.  The  main  stream  is  the  outlet  of  Cranberry  lake  and 
flows  in  a  general  northwesterly  direction^  entering  the  St.  Law- 
rence river  at  Ogdensburg.  Indian  river,  one  of  the  principal 
tributaries  of  the  Oswegatchie,  rises  in  Indian  and  Bonaparte 
lakes,  Hows  to  and  through  Black  lake  and  joins  the  Oswegatchie 
at  few  miles  above  Ogdensburg. 
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Drainage  Area  of  Oswegatckie  River. 


East  branch  

West  branch  

OswegatcMe,  above  Galilee  .  . . 
Indian  river  

Oswegatchie,  holow  Indian  river 
Oswegatcbie,  at  mouth  


358 

272 
1,033 
544 

1,577 

1,009 


The  flow  of  the  Uswegatchie  at  Ogdensburg  varies  from  614 
second  feet  at  low  water  to  15,500  second  feet  during  the  spring 
^oods. 

"Water  power  is  developed  by  20  dams  on  the  Uswegatchie  and 
its  branches,  and  is  nsed  mainly  in  lumber  and  paper  industries, 
at  various  points. 

Water  is  stored  in  Lake  Bonaparte  by  private  parties  and  sold 
to  mill  owners  down  the  Uswegatchie  and  Indian  rivers. 

Cranberry  lake^  with  a  water  surface  area  of  12.8  square  miles, 

wonld  furnish  add^itional  storage  if  the  present  dam  were  raised 
a  few  feet,  iilack  lake  with  a  ^^  ater  surface  of  17.2  square  miles 
is  virtually  an  enlargement  of  Indian  river,  and  greatly  aids  in 
regulating  the  flow  at  Ogdensburg,  offering  a  chance  for  ad- 
ditional stora^^e  at  a  reasonable  cost. 

Additional  storage  can  be  secured  at  Lake  Bonaparte  by  rais- 
ing the  present  dam. 

As  r'ranberry  lake  and  Lake  Bonaparte  are  surrounded  bj 
low-priced  land,  the  cost  of  additional  storage  of  their  waters 
would  not  be  great,  while  the  cost  of  increased  storage  in  Black 
lake  would  not  be  excessive.  Small  storage  reservoirs  could 
also  be  built  on  Indian  river  at  Sterlingbush  about  eight  miles 
below  the  outlet  of  Lake  Boiiai»arte  and  at  the  village  of  Theresa. 
Storage  reservoirs  can  be  formed  on  the  West  branch  of  the 
Uswegatchie  at  a  chain  of  lakes  known  as  Bock,  Trout,  Long  and 
Bound  ponds;  on  the  middle  branch  about  20  miles  above  ita 
Junction  with  the  west  branch  at  a  point  locally  known  as  the 
"Alder  Beds." 
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The  api»ended  reports  from  the  flood  committees  at  Ogdens- 
bur^  and  Qonyemeur  f^jive  detailed  information  regarding  the 

floods  on  the  Oswegatchie  river  and  its  branches. 

Ogdensbueg,      Y.,  September  13,  1902. 

Dbae  Sib. —  The  undersigned  were  appointed  by  Mayor  Hall 
as  a  committee  to  draft  and  submit  to  the  Water  Storage  Com- 
mission stich  facts  as  could  be  gathered  in  regard  to  the  damage 
done  by  floods  along  the  Oswojzatchie  river. 
We  beg  to  submit  herewith  our  report. 
While  we  have  not  had  a  great  amount  of  time  at  our  disposal 
we  can  assure  you  that  every  statement  of  fact  included  in  the 
report  is  conserTatively  made. 

Mr.  Spratt  will  probably  be  our  representative  in  case  a  meet- 
ing of  the  full  eoiiimission  is  subsequently  held,  as  mentioned 
in  your  letter  of  tluly  17th  last  to  Mayor  Hall. 

Thanking  yon,  and,  through  yon,  Mr.  Boyd  for  the  Tery  cour- 
teous attention  given  to  the  suggestions  of  onr  citisens  when 
30U  were  in  Ogdensburg,  w*-  iniiiiiii. 

Yours  respectfully, 

ALRIC  R.  HERRIMAN, 
HABV£Y  L.  JONES, 
THOMAS  SPBATT. 

Hon.  Edwabd  A.  Bond, 

State  Engineer  and  Surveyor, 

Capitol,  Albany,  "Sew  York. 

To  the  Hwtorahle,  The  Water  Storage  Commission: 

We,  the  undersigned  corjiniiitee  appointed  by  Hon.  George 
Hall,  luiiyor  of  ilie  city  of  Ogdensburg,  to  investigate  and  report 
to  your  honorable  body  the  causes  of  the  overflow  of  the  Oswe- 
gatchie river  from  Gonvemeur  to  the  Biver  St.  Lawrence,  in 
the  city  ^f  Ogdensburg,  and  the  Indian  river  from  Theresa  to 
the  head  of  Black  lake,  respectfully  report : 

That  we  have  made  careful  investigation  with  a  view  of  ob- 
taining such  information  as  we  could  as  to  the  causes  of  the 
overflow  of  said  rivers  and  the  damage  occasioned  thereby. 
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It  will  be  seen  by  an  inspection  of  the  map  that  the  Oswe- 
gatchie  rises  in  Cranberry  lake  and  its  tributaries,  and  flows 
in  a  northerly  direction  until  it  empties  into  the  Biver  St.  Law- 
rence at  the  city  of  O^xdensburg.  It  miglit  be  added  that  the 
westerly  branch  of  the  Oswepratchie  river  rises  in  Lewis  county 
and  empties  into  the  main  branch  in  the  town  of  Edwai'ds  and 
is  a  very  heavy  feeder  of  the  easterly  or  main  branch  of  said 
river. 

At  the  foot  of  Black  lake,  about  four  and  one-half  miles  south- 
erly from  the  mouth,  the  waters  of  the  Indian  river  and  the 
Oswegatchie  mingle.  The  Indian  river  rises  in  what  are  known 
as  Bonaparte  and  Indian  lakes  in  Lewis  county,  flows  in  a  north- 
erly direction  and  empties  into  Black  lake,  at  its  head  about 
one  mile  northerly  of  the  village  of  Hossie. 

The  country  through  which  these  rivers  flow  was  at  one  time 
very  heavily  timbered,  but  in  later  years  the  timber  has  been 
removed  from  a  greater  portion  of  the  territory,  and  at  the 
present  time  there  is  but  little  covering  in  the  way  of  foliage, 
timber,  etc.,  to  retard  the  effect  of  the  sun  or  rain  in  melting 
the  snow  and  ice,  so  that  a  great  change  h.T8  come  about  with 
reference  to  the  carrying  away  of  the  snow  and  ice  in  the  terri- 
tory drained  by  these  waters. 

In  early  years  the  snow  melted  gradually  and  the  rise  of  the 
water  was  slower  than  in  later  years.  Since  the  timber  has 
been  rem()\od  from  the  territory  in  question  the  sun  operates 
more  readily  and  effectively  upon  the  snow^  and  ice,  and  the 
result  is  a  very  sudden  rise  of  the  water  and  immense  quanti- 
ties are  precipitated  through  both  rivers  into  the  St.  Lawrence 
at  Ogdensburg  and  frequently  great  damage  is  done  to  the  prop- 
erty adjacent  to  and  along  said  rivers. 

Where  the  Oswegatchie  flows  into  the  St.  Lawrence  the  river 
itself  is  narrow  and  is  iconfined  by  wharves,  buildings,  canals 
and  flouring  mills.  A  portion  of  the  harbor  in  the  city,  known 
as  the  upper  harbor,  Is  formed  partially  along  the  right  and  left 
banks  of  the  Oswegatchie  and  is  used  each  year  in  the  anchor- 
ing and  laying  up  of  vessels.  Bill,  Bell  &  Company's  Flourin|p 
Mill,  the  Ogdensburg  Boiler  Mills  and  the  New  York  Central 
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and  Hudson  Biver  Railroad  GompaDy  use  their  wharves  con- 

etaiitly,  the  mills  for  the  purpose  of  elevating  gi;iin  from  vessels 
into  their  mills,  and  the  railroad  company  to  transter  freight 
and  passengers  from  Canada  and  river  pointis  to  their  ware- 
honses  and  passenger  depots,  and  in  the  transfer  of  cars  from 
car  boat's  to  their  tracks  hy  means  of  the  car  slips  on  the  west- 
erly side  of  the  harbor. 

About  one-fourth  of  a  mile  from  the  mouth  of  the  river  a  dam 
was  constructed  many  years  ago  and  is  still  maintained.  There 
i«  a  fall  of  about  11 V2  feet,  and  the  power  derived  from  the  stor- 
age of  this  water  supplies  almost  the  entire  manufacturing 
industry  of  the  city^  and  in  fact  is  the  only  water  power  we 
have. 

Between  the  level  of  this  dam  and  the  point  where  the  waters 
of  Black  lake  and  the  Oswegatchie  river  meet  there  is  a  fall  of 
15^  feet,  so  that  when  the  water  rises  in  the  spring  it  comes 
with  great  force  down  to  the  city  of  Ogdensburg,  carrying  with 

it  immense  quantities  of  ice,  and  almost  invarial)ly  foruiiiig  ice 
jams  below  the  dam.  The  result  is  the  sudden  raising  of  the 
waters  of  the  Oswegatchie,  the  flooding  of  adjacent  lands,  and 
imminently  endangering  the  public  and  private  property  in  the 
vicinity,  notably  the  steel  bridge  crossing  the  Oswegatchie  at 
this  point,  which  is  a  very  costly  structure,  the  city  water-works, 
which  supply  the  city  and  the  New  York  State  Hospital  with 
water,  the  shipping  in  the  harbor  and  the  various  mills,  docks 
and  manufacturing  establishments  along  the  west  bank  of  the 
river. 

With  certain  weather  conditiotis  —  for  instance,  a  large 
amount  of  snow  and  ice,  a  heavy  warm  rain  and  a  sironj?  south 
wind,  not  only  the  dam  itself,  but  the  city  water-works  should 
^be  almost  inevitably  greatly  damaged,  if  not  entirely  destroyed, 
and  the  direct  and  Indirect  public  and  private  loss  resulting 
from  such  an  occurrence  would  be  almost  incalculable. 

For  the  past  number  of  years  great  precaution  has  had  to  be 
taken  by  the  people  of  the  city  to  avoid  the  serious  consequences 
above  indicated,  but  in  spite  of  their  endeavors  it  has  caused 
serious  damage  in  the  past,  and  we  firmly  believe  will  cause 
serious  damage  and  disaster  in  the  future,  unless  some  effective 
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remedy  is  adopted.  The  value  of  the  property  which  will  be 
injuFed  is  hard  to  estimate,  but  we  can  readily  see  that  under 

certain  circumstances  Hkely  to  arise  at  least  one-half  million 
dollars'  damage  might  be  done.  To  illustrate,  we  have  made 
careful  inquiry  and  inyestigatioa  as  to  the  dauiage  done  by  the 
overflow  of  water  and  ice  in  the  spring  of  1902,  and  we  can 
conseryatfyely  say  that,  with  the  damage  to  the  docks  and 
wharves  between  the  bridge  and  the  River  St.  Lawrence,  during 
the  spring,  and  to  the  dam  and  bridsre,  the  piers,  bulkheads, 
sluiceways  and  penstocks,  it  amounted  to  at  least  the  sum  of 
115,000. 

About  seven  miles  southerly  from  the  city  of  Ogdensburg 
is  situate  the  village  of  Heuvelton,  where  there  is  another  dam 

and  water  power.  There  is  a  considerable  rise  from  the  junc- 
tion of  Black  lake  and  the  Oswegatchie  l  ivei  to  the  dam  at  the 
village  of  Heuvelton.  In  the  spring  of  1U02,  owing  to  the  over- 
flow of  water  and  ice,  said  dam  was  partially  destroyed  and 
carried  away  causing  damage  exceeding  the  sum  of  $3,500. 

About  tive  miles  above  Heuvelton  is  situated  the  village  of 
Keusselaer  Falls,  where  there  is  another  water  power  and  dam. 
The  overflow  of  water  in  the  spring  of  1902  carried  away  part 
of  the  dam,  injuring  the  dam  and  tho  property  adjacent  in  the 
sum  of  f4,000.  There  is  a  fall  of  about  eight  feet  from  Rensse- 
laer Palls  to  Heuvelton. 

The  next  falls  above  Rensselaer  Falls  is  Coopers  Falls,  a  dis- 
tance of  about  four  and  one-half  miles.  There  ia  only  a  natural 
dam  at  this  point.   Ko  artificial  dam  has  been,  erected. 

At  a  distance  of  about  twenty-foar  miles  above  Coopers  Falls 
is  situate  Smith  Falls.  This  distance  of  twenty-four  miles  might 
be  termed  still  water,"  as  there  is  no  perceptible  fall.  This 
part  of  the  river  is  bordered  by  low-lying,  rich  meadow  lauds, 
which  are  overflowed  in  the  spring  and  covered  by  injurious 
deposits  of  refuse  matter,  sawdust,  etc.  ^ 

At  the  village  of  Rossie  on  the  Indian  river  there  is  a  very 
important  waterfall  and  power.  At  one  tiru"  tliere  was  estab- 
lished  there  au  iron  furuac(\  irrist  luili,  saw  mill  aud  foundry, 
and  the  village  was  a  very  thriving  one.  A  dam  was  con- 
structed many  years  ago  at  large  expense,  but  on  account  of  the 
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overflow  of  water  a  portion  ol  the  dam  was  carried  away  and 
was  rebailt  by  the  Rossit  Iron  Company,  at  a  very  large  ex- 
pense, we  think  at  a  cost  of  at  least  |10,000.  Althoogh  tlie 
dam  has  been  repeatedly  well  and  anbstantially  constructed 
the  strength  of  the  water  has  forced  ont  a  portion  of  the  dam, 
and  the  result  is  tliat  the  water  power  at  that  place  is  sub- 
stantially destroyed  and  at  the  present  time  no  jrreat  value  cau 
be  placed  on  this  water  power  or  the  industries  connected 
therewith. 

About  two  miles  above  Bossie  there  is  what  is  known  as  the 
Hall  Rapids.  These  rapids  have  been  cut  down,  which  fact 

causes  the  water  to  flow  from  the  direction  of  Theresa  very 
rapidly  to  the  vilhij^e  of  Rossie,  and  thence  into  l>l;i(  k  hike. 

Your  committee  believes  that  the  only  safe  thing  to  do  in 
order  to  protect  this  property  in  the  city  of  Ogdensburg,  is  to 
construct  a  substantial  and  proper  dam  at  a  point  known  as 
the  Eel  weir,  a  little  below  the  junction  of  the  Indian  river  or 
Hhuk  hike  and  the  ( )s\ve*j:atchie  river.  This  would  cause  a 
reservoir  to  be  made  of  Hlack  lake  and  the  water  could  be  held 
back  and  allowed  to  flow  gradually  through  the  Oswegatchie 
river  into  the  St.  Lawrence  in  such  a  manner  as  would  protect 
the  life  and  property  of  the  citizens  of  the  city  of  Ogdensburg. 

Your  committee  also  recommends  that  the  present  reservoir 
nt  Cranberry  lake  be  enhirpred  by  the  raisin":  of  tlie  dam  and 
the  putting  in  of  proper  gates  and  bulkheads,  so  tliul  (iie  svater 
flowing  from  said  lake  shall  be  under  complete  control  and  may 
be  drawn  off  gradually. 

Your  committee  further  suggests  that  a  reservoir  be  con- 
Ptnieted  near  Harrisville  on  the  west  branch  of  the  Oswegattliie 
liver  for  tlic  pmpusi'  »)f  ront rolling  the  lluvv  of  the  waler  in  the 
early  sjring  and  preventing  the  same  being  precipitated  into 
the  easterly  or  main  branch  at  a  time  when  the  river  is  over- 
flowed by  melting  ice  and  snow  and  heavy  rains. 
All  of  which  is  respectfully  submitted. 
Dated  Ogdensburg.  N.  Y.,  September  VMyI. 

THOMAS  8PJ{ ATT, 
ALRK^  H.  ni:KHIMAN, 
HARVEY  L.  JONES, 

Committee* 
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To  the  Honorable  State  Water  Storage  Commission,  Albany, 
N.  Y.: 

Gentlemen. —  The  local  committee  selected  at  the  citizens 

meeting  here,  to  assist  your  commission  in  the  gathering  of  in- 
formation as  to  tloods  and  freshets  on  the  Oswegatchie  river  beg 
to  report  to  your  Honorable  CommisBion  that  the  territory  they 
have  endeavored  to  cover  includes  the  Oswegatchie  river  from 
the  headwaters  of  its  hranchee  to  and  including  the  village  of 
Natuial  Dam,  located  two  miles  below  Gouverneur. 

The  Oswegatchie  river  from  (Toineriieiir  up  to  the  sources  of 
its  three  branches  is  a  constant  succession  of  falls  and  rapids; 
so  rapid  is  the  fall^  that  on  one  section  of  the  river  there  are  in 
a  distance  of  eight  miles,  nine  distinct  waterfalls,  with  an  aggre- 
gate head  or  fall  of  465  feet,  and  this  without  taking  into  con- 
sideration the  swift  water,  and  minor  rapids,  between  the  larger 
falls;  this  particular  section  is  above  the  village  of  Harrisville, 
■on  the  "  middle"  branch  of  the  river,  in  a  country  that  is  being 
rapidly  denuded  of  its  timlxn-  iind  foliage,  that  in  a  very  few 
years  there  will  be  nothing  left  to  prevent  the  rapid  melting  of 
the  snow  and  ice  and  the  consequent  disastrous  floods  and 
freshets,  unless  there  shall  be  reservoirs  constructed  to  hold  back 
the  watei*s  until  j*uch  time  as  they  can  be  let  off  with  safety. 
Located  on  that  part  of  the  river  covered  by  this  report  there  are 
mills  and  factories,  representing  an  investment  of  capital  in 
excess  of  two  million  dollars,  and  in  the  villages  and  hamlets 
about  thi'se  various  industries  and  largely  dependent  on  them 
for  their  existence  is  a  valuation  of  probably  as  much  more; 
practically  all  of  this  property  is  necessarily  so  situated  that  it 
is  extremely  liable  to  damage  f  'om  the  river  freshets,  and  in  fact 
has  .sufl»  i«Ml  to  a  serious  extent  from  this  cause;  this  has  been 
the  case  more  especially  within  the  past  eight  or  ten  years,  due 
very  largely,  in  the  judgment  of  your  committee,  to  the  cutting  off 
of  the  forest,  and  the  consequent  greiitly  increased  flow  of  water 
in  the  river  during  the  freshet  time  in  the  spring  of  the  year;  it 
is  the  opinion  of  various  reliable  men  thoroughly  familiar  for 
years  with  the  river  in  its  various  stages  that  during  the  last 
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eight  or  ten  years  the  high  water  period  of  spring  has  been 
■hortened  at  least  one  third  from  what  it  was  when  the  melting 
of  the  snow  was  retarded  by  the  protection  alforded  it  from  the 

action  of  the  snn  by  the  foliage  and  timber  that  has  been  taken 

off ;  the  same  qnantity  of  water  flows  off  now  as  in  the  past,  but 

80  much  more  rapidly  and  in  greater  volume,  owing  to  the  causes 
mentioned,  that  there  is  more  occasion  for  fear  of  damage  each 
year,  and  the  villages,  and  their  indnstries,  that  a  few  years  since 

were  located  with  a  reasonable  margin  of  safety  from  damage  by 
floods  aro  now  in  a  fair  way  of  boinj?  swei)t  away  if  nothinpf  is 
done  to  check  this  increased  flow  of  the  river  in  its  shortened 
freshet  season.  There  is  now  at  the  head  of  the  north  hranch  of 
the  rirer  qnite  a  large  reservoir  at  Cranberry  lake,  which  has 
nndotibtedly  ]n  pvpnted  a  very  j^reat  amount  of  damaj^e  in  holding 
back  the  waters  of  that  branch;  the  dam  at  the  outlet  of  this 
reservoir  should,  in  the  judgment  of  your  committee,  be  strength- 
ened and  its  height  increased  two  or  three  feet;  this  would  add 
greatly  to  its  capacity  and  tend  very  niaterially  to  decrease  the 
danger  from  freshets  on  the  river  to  the  junction  of  the  stream 
with  the  south  branch,  at  a  point  some  eight  miles  above  Gouver- 
neur;  the  cost  of  raising  and  strengthening  this  dam  would  not  be 
a  serious  item,  and  as  the  question  of  daimt^^es  to  be  paid  for 
lands  flowed  would  apply  only  to  the  land  affedcd  by  the  two  or 
three  feet  additional  depth  of  water  in  the  lake,  the  entire  amount 
involved  would  seem  insigniflcant,  in  comparison  with  the  value 
of  this  additional  safeguard  against  damage  to  life  and  property 
the  entire  length  of  the  river;  there  has  just  been  completed  a 
railroad  into  the  territory  draining  into  the  Cranberry  Lake 
reservoir,  and  a  large  sawmill,  now  in  course  of  construction, 
will  within  the  next  five  years  lumher  oft  some  16,000  acres  of 
woodland,  all  within  the  drainage  area  of  the  lake;  in  addition 
to  this  there  are  a  number  of  smaller  lumbering  operations 
actively  at  work  in  the  same  locality,  so  that  in  the  judgment  of 
your  committee,  there  will  be  in  excess  of  30.(MK)  acres  of  wood- 
land in  the  Cranberry  Lake  section,  from  which  the  timber  will 
be  taken  off  within  the  next  five  years.  * 
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On  the  South  branch  of  the  river,  and  its  Middle  branch,  and 
West  branch  extensions,  the  conditions  are  even  worse  than  on 
the  North  hranch;  the  descent  of  the  river  here  is  more  rapid 
and  there  is  no  reservoir;  the  timber  is  being  taken  off  in  this 
territory  quite  as  rapidly  as  on  the  North  branch,  and  there 
is  the  most  nrgeot  necosHil.v  for  the  establishment  of  two  reser- 
voirs in  this  section ;  one  to  be  located  on  the  West  branch,  and 
one  on  the  Middle  branch;  there  is  on  each  of  these  brandies 
most  favorable  storage  reservoir  locations.  On  the  West 
branch,  at  a  point  abont  21  miles  above  its  junction  with  the 
Middle  branch,  is  a  chain  of  lakes,  known  as  Kock,  Trout,  Ijon^ 
and  Kound  ponds;  at  a  very  reasonable  cost  for  a  dam  a  reser- 
voir covering  an  area  of  about  8»000  acres  could  be  had  at  this 
place.  On  the  Middle  branch,  and  about  20  miles  above  its 
junction  with  the  West  branch,  begins  what  is  known  as  the 
"Alder  Beds,"  a  most  satisfactory  site  for  the  economical  loca- 
tion of  a  dam  for  the  establishment  of  a  reservoir,  with  an  area 
of  some  IfiOO  acres,  about  one-fifth  of  which  would  be  State 
lands;  the  length  of  the  dams  at  the  two  locations  suggested 
would  not  be  in  excess  of  200  feet;  in  each  case  the  natural  con- 
ditions are  such,  to  favor  the  most  *  <  iMiomical  construe i  ion ; 
the  lands  that  would  be  flowed  are  of  <'omparatively  small  value 
when  the  timber  has  been  taken  oif,  and  in  some  instances  your 
committee  has  been  advised,  bj  the  parties  interested,  that  they 
would  so  arrange  their  operations,  as  to  very  soon  remove  the 
timber  from  that  portion  of  their  territory,  which  would  pi oha- 
bly  be  flooded  by  the  establishment  of  the  suggested  reservoirs 
if  these  sites  should  be  selected. 

The  area  of  farming  land  on  the  Oswegatchie  river  above 
Gouverneur  which  is  annually  overflowed  is,  approximately, 
10,000  acres,  and  each  succeeding?  year  makes  this  overliow 
more  dangerouf?,  and  a  great  burden  on  the  owners  and  occu- 
pants of  the  lands;  fences  are  swept  away,  deposits  of  refuse 
are  left  on  the  land  in  some  localities,  while  In  other  places  the 
soil  and  trees  have  been  washed  off  and  carried  away. 

It  has  been  diflBcult  to  obtain  accurate  information  as  to  the 
actual  damage  sustained  by  the  action  of  the  freshets  over  as 
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extended  a  period  as  your  committee  would  Lave  desired;  but, 
in  their  judgment,  after  a  careful  scrutiny  of  the  facts,  this 
damage  has  been  in  excess  of  |50,000,  during  the  two  years  last 
past,  in  the  territory  covered  by  this  report 

Yonr  committee  desires  particularly  to  call  to  your  attention 
the  fact  tlj;it  the  ^eat  change  iu  the  duration  and  violence  of 
the  flood  seasons  on  the  river,  due  to  the  removal  of  the  timber 
and  foliage  from  the  territory  drained,  have  within  a  compara* 
tively  short  time  created  greatly  changed  conditions  on  the 
stream,  as  regards  the  safety  of  life  and  property ;  the  dwellings 
and  factories  that  when  built  were  located  with  a  due  and  proper 
regard  for  safety,  and  freedom  from  damage,  ai'e  no  longer  safe; 
on  the  contrary,  it  is  a  question  of  only  a  very  few  years,  and  a 
few  more  thousand  acres  of  timber  being  cut  off,  when  dwellings, 
factories  and  mills  must  be  walled  about  or  abandoned  if  some 
such  measures  as  contemplated  by  the  creation  of  your  honorable 
commission  is  not  carried  out. 

X  All  of  which  is  respectfully  submitted. 

ANGUS  DONALD. 
O.  J.  DAVID. 
T.  J.  WILBJEB. 
W.  T.  OLABK. 
IBA  C.  MILES. 
H.  G.  ALDKICH. 
G.  !S.  (JONGEE. 

Dated  at  GouvaaNEua,  N.  Y.,  H^imihet  27, 1902. 

GouYBBNEUs,  I^.  Y.,  October  1, 1902. 

Hon.  Edwakd  A.  Bond,  State  Engineers  Office,  Albany,  N,  Y.: 

Dear  Sxa. —  Herewith  yon  will  please  find  the  report  of  our 
committee,  on  the  condition  of  affairs  on  the  ui)per  Oswegatchie 

river,  which  I  trust  will  be  of  some  help  to  vour  commission  even 
if  somewhat  late. 

We  shall  be  pleased  to  have  an  opportunity  to  be  represented 
by  one  or  two  of  our  committee  bef*^*^  your  commission  at  the 
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proper  time,  if  you  will  kindly  advise  us  of  the  date  of  jour 
meetiDg. 

Yours  very  truly, 

xi>.uui?  Mcdonald. 

lion.  Chas.  L.  JlovD,  >^)if)i  riiifrnflcnt  of  Fublic  Works,  Hon. 
Ldwabi)  a.  Bond,  Hlulc  Engineer  and  iiiurvepor,  of  Water 
Storage  Commission: 

Gentlemen. — As  suggested  in  your  letter  of  July  17th  to  Mr. 
Oidpon  Siiell.  Theresa.  X.  Y.,  we  have  secured  siieh  data  as  we 
eould  regarding  Indian  river  above  High  Falls  at  Theresa,  we 
have  been  nnable  to  maiie  this  as  complete  as  we  would  like  to  on 
account  of  lack  of  time  to  secure  more  definite  information,  how- 
ever, we  beg  leave  to  submit  the  following: 

tirnL  As  to  Power  Plants. — At  Theresa  the  approximate 
value  of  water  power  plants  is  180,000.  At  Philadelphia  there 
are  now  watel*  power  plants  using  about  250  horse  power,  600 
more  horse  power  could  easily  be  developed.   At  Antwerp  and 

above  there  for  n  distance  of  twelve  miles  by  road  there  could 
be  develojjed  from  thi-ee  to  six  thousaud  horse  power. 

Second,  Villages  Depending  on  Indian  River  for  Water 
Supplif. —  The  villages  of  Theresa  and  Antwerp  are  entirely  de- 
pendent on  this  supply  for  fire  pr  olci  tion.  both  as  to  water  nn^ni 
for  this  purpose  aud  power  to  propel  the  same,  they  also  get  their 
water  for  domestic  purposes  from  the  same  source;  there  are 
times  during  dry  seasons  when  the  supply  becomes  low,  and  at 
such  periods  the  quality  of  water  is  poor  and  dangerous  to 
health. 

Third*  Floods,- — This  stream  is  one  in  which  the  water  rises 
rapidly  at  times.  For  the  greater  part  of  the  distance  traversed 
by  this  river  the  banks  are  low  and  much  of  the  land  near  the 
river  is  low  and  flat  and  is  overflowed  in  spring  and  fall  and 
occasionally  during  the  summer  after  heavy  rains,  the  damage 
being  greatest  during  the  summer  when  the  stream  overflows  its 
banks,  many  valuable  crops  being  ilestroyed  and  oilier  damage 
being  done  at  such  times.  Bridges  have  frequently  been  carried 
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ma.y  and  withiu  the  last  two  years  near  Philadelphia  a  yoiin^ 
man  was  drowned  while  driving  on  the  highway  near  the  bank  of 
the  atream,  horse  and  buggy  being  carried  away  by  the  water 

which  at  the  time  overflowed  the  highway. 

Fourth,  Location  for  Dama  or  Reservoirs. — ^After  looking  over 
the  gronnd  as  earefnlly  as  the  time  at  our  disposal  permitted, 

we  are  of  the  opinioD  that  the  i>roy)er  place  to  make  a  large  reser- 
voir is  at  the  outlet  of  Lake  Bonaparte;  at  this  point  there  is  at 
present  a  dam  which  might  be  raised  three  or  four  feet  with  very 
little  expense;  the  lake  and  land  above  this  dam  which  is  over- 
flowed, at  present  covers  about  1,600  acres;  by  raising  the  dam 
four  feet  we  believe  the  Storage  capacity  of  the  lake  would  be 
nearly  doubled,  as  there  are  many  swamps  and  bays  in  which  the 
water  would  set  back ;  this  land  is  at  present  of  small  value  and 
the  right  to  overflow  it  could  be  secured  without  great  expense. 
A  reservoir  at  this  location  would  hold  the  water  from  a  large 
section  of  country  and  be  of  great  value  to  prevent  floods  on 
Indian  river. 

Another  point  where  a  small  storage  reservoir  might  be  easily 
made  is  a1  SterJin^^bnsh,  abouf  ei^ht  miles  below  the  outlet  of 
Lake  Bonaparte;  at  this  point  there  is  a  pond  four  miles  long 
and  by  renewing  the  dam,  which  was  formerly  used  there  to  fur- 
nish power  to  a  saw-mill  and  iron  furnace,  a  good  storage  might 
be  made. 

At  Theresa,  a  dam  could  be  built  above  the  present  dam  of 
Anell  &  Makepeace,  or  their  dam  could  be  raised  fifteen  feet;  this 
would  create  a  large  reservoir. 

We  liiist  that  this  information  will  enable  vou  to  further  your 
V.  ork  in  connection  with  Indian  river.  We  will  be  pleased  to 
furnish  any  further  information  at  any  time. 

Tours  respectfully, 

(Signed.)  GIDEON  8NELL, 

W,  S.  AUGSBURY, 

Committee, 

12 
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TuEBBSA,  N.  Y.,  September  22, 1902. 

Hon.  £.  A.  Bond: 

Dbae  Sib. — ^Will  jon  and  Mr.  Boyd  kindly  preeeiit  the  enclosed 

report  to  the  full  conmussion,  aud.  if  consistent  witii  vuur  views, 
try  to  get  a  favorable  report  from  it.  We  think  that  with  a 
recommend  from  your  conunission^  the  Legislature  would 
give  lis  the  meagre  relief  asked  for.   Mr.  Boyd  expressed  a 

friendly  feeling  luwarvl  ike  maLter  tO  me  at  Phi  lade  ipiiia,  and 
I  know  you  feel  in  the  same  way. 

Truly  yours, 

L.  W.  TYLER. 

To  the  Honorahlt  Commissioners  to  Investigate  Floods: 

Gentlemen. — We  the  undersigned,  committe  to  investigate 
the  effect  of  floods  on  agricultural  lands  in  this  section,  respect- 
fully report  that  between  the  villages  of  Theresa,  in  Jefferson 
county,  and  Rossie,  in  St.  Lawrence  county,  there  are  between 
three  and  four  thousand  acres  of  agricultural  lands  which  in  late 
years  are  liable  to  summer  overflows  of  Indian  river,  greatly  dam- 
aging and  frequently  entirely  destroying  the  crops,  last  and  the 
present  season  being  examples,  the  crops  having  been  almost 
entirely  destroyed  both  seasons.  There  are  obstructions  or  bars 
in  said  river  that  retard  the  free  flow  of  water,  which,  if  removed, 
would  very  niiick  lessen  the  liability  of  the  river  to  overdow  its 
banks.  We  estimate  that  six  thousand  dollars  judiciously  ex- 
pended would  make  a  channel 'through  the  bars  and  add  much 
more  to  the  wealth  of  the  State  than  the  cost  of  the  work.  In 
former  years,  when  the  lands  mentioned  were  cleand  and 
brough  under  cultivation,  summer  floods  were  almost  unknown. 
Many  of  the  land  owners  are  unable  to  bear  their  share  of  the 
expense  of  doing  the  work  by  taxation,  even  if  that  plan  could 
be  legally  adopted,  which  at  least  is  very  doubtful,  so  it  ap- 
pears to  us  that  if  the  work  is  done  and  the  lands  protected 
from  floods,  it  must  be  done  by  the  State. 

We  also  respectfully  report  that  Bed  and  Muscallonge  lakes, 
situate  in  the  town  of  Theresa,  ai^  navigable  from  Indian  river 
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between  the  villages  iijenlioned  and  are  becoming  quite  a  fishing 
and  summer  resort,  on  their  banks  being  a  nnmber  of  summer 
hotels  and  cottages,  and  several  steam  jukI  naphtha  boats  pljing 
the  river  and  Jakes  when  water  is  reasonably  high.  The  bars 
mentioned  render  the  river  unnavigable  in  low  water,  greatly 
to  the  inconvenience  and  damage  of  the  public. 
•  All  of  winch  is  respecUiiUy  submitted. 

GEORGE  E.  YOST, 


Thebbsa,  September  22, 1902. 


P.  p:.  calsey, 
w.  tVler, 

Committee. 


Raqut.iU  Hivtr, 

This  river  is  the  outlet  of  numerous  lakes  and  i>on<is  in  the 
northern  portion  of  Hamilton  connty ;  it  flows  northerly  thx-ough 
St.  Lawrence  county,  entering  the  St.  La^Tence  river  near  the 
Canadian  line. 

The  upper  portion  of  the  watershed  of  the  Raqnette  is  a  flat 
plateau  whose  lakes  furnish  good  opportnnifies  for  storage  at 
reasonable  cost.  After  leaving  this  plateau  the  stream  falls 
rapidly,  iorming  many  possible  sites  for  water  power  develop- 
ment, a  detailed  list  of  which  is  given  in  the  annexed  report  of 
the  Pottsdam  committee. 

Drainage  Area  of  Raquette  liioer, 

Sqiiare 

Above  l*iercefield   . 

Above  Hannawa  Palls  

Above  Massena  Springs  

Above  mouth  ...  ' 

  1,240 
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The  water  surface  areas  of  some  of  the  lakes  on  the  upper 
plateau  tributary  to  the  Raquette  river  are  as  follows : 


Storaise  can  be  secured  in  Big  Tupper,  Little  Tupper^  Long  and 
Baquette  lakes  at  a  reasonable  eost,  owing  to  their  being  bordered 
by  cheap,  flat  laud,  a  great  portion  of  which  is  a  part  of  the  State 
Forest  Preserve. 

Storage  reservoirs  can  be  built  at  other  points  on  the  Baquiettey 
notably  at  Moosefaead  in  Township  6  on  Cold  river,  and  on  Mooae 
creek. 

To  the  Water  Storage  Commissiotit  of  the  State  of  New  York: 

Gentlemen. — On  behalf  of  those  of  your  constituents  who  re- 
side near,  or  are  connected  with  business  having  relations  to 
the  Baquette  river — the  undersigned  respectfully  represent: 

That  in  common  with  all  people  located  in  sections  bordering 
upon  the  Adirondack  region,  or  who  are  ei!;4;iged  in  afifairs 
touching  that  portion  of  our  State,  we  have  great  interest  in 
the  work  of  your  Commission,  and  in  the  development  of  your 
investigations  under  Chap.  406,  Laws  of  1902. 

We  beg  to  submit,  preliminary,  that  the  constituting  of  a 
estate  "  Water  Storage  Commission  by  and  by  virtue  of  said 
act,  indicates  a  legislative  intent  to  provide  for  storage  of 
overflow  waters  along  our  streams. 

We  assume  that  the  enactment  is  a  legislative  declaration  of 
the  fact  tliiit  floods  and  overflows  are  naturally  injurious  to  the 
public,  and  that  the  checking  of  floods,  the  liolding  back — the 
storage  of  overflow  waters,  is  naturally  beneficial  to  the  public 


Surface  area, 
square  miles. 


Blue  Mountain  lake 
Baquette  lake  .  .  .  . 

Forked  lake  

Long  lake  

Little  Tupper  lake . 
Big  Tupper  lake  .  . 


2 
10 
2.3 
8.7 
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We  Bobmit,  that  prevention  of  overflow  and  of  floods,  and 
storage  of  waters  to  prevent  floods^  are  counterparts  of  the 

plan  presented  by  the  enactment. 

We  beg  to  further  submit^  that  the  fact  that  the  storage  of 
waters,  which  by  reason  of  such  storage  may  be  made  useful  to 
the  public  in  water  power,  is  not  an  objection  to  such  storage 

or  use,  but  indicates  that  this  public  benelit  to  be  derived  from 
such  stora<]:e  was  contemplated  by  the  legislature  in  creating 
the  statute. 

Tree  setting  under  a  statute  could  not  be  reasonably  objected 

to  because  of  the  selection  of  fruit  bearing  trees  aud  such  as 
would  become  valuable  timber.  A  freight  canal  is  not  less,  but 
more,  a  public  benefit  when  its  surplus  and  overflow  waters 
may  be  employed  to  aid  industries.  It  cannot  fairly  be  said 
that  the  purpose  of  an  irrigation  law  is  misdirected  because  a 
resulting  waterfall  will  turn  wheels  of  industry  and  manu- 
facture. 

Adirondack  Streams. 

The  importance  of  the  Adirondack  waters  to  Northern  New 

York  and  to  the  State  can  scarcely  be  over  estimated. 

Many  towns  and  cities  get  their  water  supply  from  Adiron- 
dack  streams.  The  water  from  these  streams  varies  greatly. 
At  certain  times  of  the  year  the  water  is  excellent  in  quality; 
at  other  times  it  is  Tiirl)id  and  muddy,  while  perhaps  the  worst 
water  of  the  year  is  during  the  lowest  stages  of  the  river  in 
summer.  The  uniform  flow  from  reservoirs  would  largely 
obviate  these  difficulties. 

The  watershed  of  the  forest  preserve  is  nearly  .j.OOO  miles  in 
area.  The  rivers  which  flow  from  it  are  the  Hudson,  the 
Schroon,  the  Boquet,  the  New  Boquet,  the  Ausable,  the  Salmon 
flowing  into  Lake  Ohamplain,  the  Saranac,  the  Great  Ghazy 
river,  the  Little  Chazy  river,  the  Ghateaugay,  Trout  river,  Sal- 
mon river  flowing  into  the  St.  Lawrence,  the  TJttle  Salmon 
river,  the  east  branch  of  the  St.  Regis  river,  the  west  branch 
of  the  St.  Begis  river,  the  Raqnette  river,  the  Grass  river,  the 
Oswegatchie  river,  the  Beaver  river,  the  Moose  river,  the  Black 
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river.  West  Canada  c;reek,  the  Mohawk  riyer,  the  East  Canada 

creek.  Fish  creek.  Middle  Sprite,  the  Saeandaga,  the  Indian 
river.  Besides  these  there  are  a  number  of  ninaller  tributaries 
and  creeks,  all  of  which  would  be  benefited  to  a  greater  or  lesB 
extent  in  years  to  come  by  reservoirs  at  their  headwaters. 

The  highest  engineering  anthority  has  determined  by  surveys, 
weather  records  and  calculations  that  many  of  the  Adirondack 
btreams  can  be  given  an  equalized  flow  of  2^^  feet  per  second 
Iier  square  mile  of  drainage  area.  Many  of  these  streams  fall 
from  near  the  source  to  the  mouth  from  1,000  to  1,500  feet. 
Assuinmg  that  but  an  average  of  500  feet  could  be  used  for 
the  whole  watershed,  and  that  the  equalissed  flow  amounted  to 
but  one  cubic  foot  per  second  per  square  mile,  a  power  could 
be  realized  of  not  less  than  250,000  horse-power,  operatinjr 
24  Lours  a  day,  and  instead  of  being  confined  to  a  limited  ai-ea 
where  its  use  would  be  difficult  or  impracticable,  this  power 
would  be  distributed  over  a  large  part  of  the  State,  and  woulr; 
build  up  a  manufacturing  population  which  we  now  have  not, 
and  would  vastly  increase  the  taxable  property  of  the  entire 
State  north  of  the  Mohawk  river.   This  power  would  bring  it 
the  blessings  of  pure  and  wholesome  water,  which  alone  would 
be  worth  the  cost  of  the  reservoir  ffiystems  necessary  to  equalize 
the  flow  of  the  tstreams.    AHsuniiji«  iliai  only  the  above-men- 
tioned amount  of  pov/er  could  be  developed,  it  would  take  the 
place  upon  the  basis  of  modern  compound  condensing  engines 
of  500  tons  of  coal  an  hour,  or  12,000  tons  of  coal  a  day,  or  of 
over  4,000,000  tons  a  year,  and  all  sm  b  savinf?  would  take  place 
where  the  cost  ot  coal  is  high,  averaging  in  ordinary  time  not 
less  than  |3  per  ton. 

For  years  it  has  been  the  complaint  of  Northern  New  York 
that,  although  heavily  taxed  for  the  Erie  canal  and  its  feeders, 
yet  the  benefits  received  were  small,  and  it  has  been  believed 
by  many  well-informed  people  that  Northern  New  York  has 
been  injured  by  the  canals,  inasmuch  as  western  farm  products 
have  been  more  directly  brought  into  competition  with  our 
products  and  at  our  expense.   In  any  view,  it  seems  just  that 
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the  people  of  a  part  of  the  State  which  lias  but  a  share  of  the 
prosperity  and  population  to  wliich  it  is  entitled  should  receive 
such  proper  care  and  attention  as  the  State  is  able  to  giye  it, 
consistent  with  the  best  interests  of  the  latter. 

Reservoirs  should  be  constructed  under  the  control  of  ihe 
Btate  for  several  reasons.  They  should  be  located  and  the 
height  and  character  of  dams  determined  by  the  best  engineer- 
ing skill,  which  might  not  be  obtainable  by  private  individuals 
or  small  municipalities.  The  construction  of  dams  and  embank- 
ments should  be  of  the  best,  so  that  floods  would  be  avoided, 
and  they  should  be  maintained  carefully  for  the  same  reason. 

The  State,  at  great  expense,  has  begun  the  purchase  of  lands 
wiLhiii  ihe  borders  of  the  Forest  Preserve  to  protect  the  sources 
of  our  principal  rivers.  Should  reservoirs  be  built,  the  work 
80  well  begun  will  be  completed,  and  the  flow  of  our  mountain 
streams  will  be  eqnalissed.  Floods  at  one  time  of  the  year 
and  the  low  water  at  other  times  will  be  replaced  by  a  uniform 
flow,  which  will  result  in  preventing  floods  and  overflows,  and 
will  accomplish  the  water  storage  contemplated  by  chapter 
406,  Laws  of  1902,  and  will  also  result  in  the  expenditure  of 
large  sums  of  money  in  the  development  of  water-powers  now 
valueless,  in  the  employment  of  labor  where  none  is  now  em- 
ployed, in  the  supply  of  pure  and  wholesome  water  at  all  sea- 
sons of  the  year  to  a  large  territory  in  the  State,  and  in  a 
great  increase  of  taxable  property. 

  ■ 

We  submit  that  this  matter  is  of  great  importance  in  con- 
nection with  the  continued  purchasing  of  lands  in  the  Forest 
Preserve  by  the  State.  The  two  measures  should  go  hand  in 
hand.  t 

The  construction  of  reservoirs  by  the  State  has  been  carried 
on  for  many  years  in  Massachusetts,  Kew  Hampshire  and 
Maine,  audit  is  believed  with  the  greatest  benefit  to  all  interests 
and  to  the  State  in  general.  ' 
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is  over  200  miles  long;  it  is  mostly  iu  the  forest,  touclies  no 
caual,  is  uot  practically  navigable  for  freight,  but  is  a  power 
Btream.  From  tlie  south  line  of  Piercelleld  to  near  the  north- 
erly line  of  Norfolk  this  river  abounds  in  waterfalls,  capable  of 
furnishing-  an  immense  aggregate  of  power. 

Its  capacities  and  value  have  been  recognized  iu  many 
statutes. 

About  600  square  miles  of  the  watershed  of  the  Raquette, 

composed  very  largely  of  lakes  and  ponds,  is  located  at  an  alti- 
tude of  about  1,750  feet  above  the  sea.  Besides  the  lakes  there 
are  many  thousand  of  acres  of  swamps  in  which  water  collects, 
and  from  which  it  flows  gradually. 

The  rainfall  on  this  plateau,  according  to  the  records  and 
investigations  of  Farraud  N.  Bc^nedict,  C.  E.,  acting  under  the 
direction  of  the  Btate  Engineer,  averages  65  inches  per  year, 
about  twice  the  rainfall  in  this  State  at  lower  levels. 

The  opportunities  for  the  construction  of  reservoirs  about 
the  headwaiers  of  the  Ra«juetl(»  are  excellent.  At  the  outlet 
of  Tapper  lake  a  dam  13  feet  high  will  impound  water  having 
a  surface  of  32  square  miles  and  of  6,000,000,000  cubic  feet 
capacity.  A  dam  20  feet  high  will  hold,  if  built  across  the  out- 
let of  Long  lakf^  over  r),T50,0(K).000  feet.  A  dam  10  feet  high 
will  store  in  Kaquette  lake  2,750,000,000  cubic  feet.  At  Blue 
Mountain  lake  over  1,000,000,000  cubic  feet.  BeacVs  or  Bran- 
dreth  lake,  250.000,000  cubic  feet.  And  there  are  over  50  other 
locaiioiis  t«H  (lams  which  would  impound  from  20(I,()<mkouO  to 
3,000,000,000  cubic  feet.  At  the  cost  of  less  than  $50,000  for 
dams,  at  least  20,000,000,000  cubic  feet  of  water  can  be  reser- 
voired  at  the  sources  of  this  river. 

We  beg  to  ask  the  attention  of  the  Coiiuiii(<sion  to  the  im- 
portance for  impounding  purposes  to  Little  Tupper  Lake  valley 
in  Hamilton  county,  comprising  Little  Tupper  lake,  Bound  pond 
and  connected  waters,  which  drain  into  Baquette  river  through 
Little  Tupper  lake  stream.  Bog  river  and  Big  Tupper. 
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This  valley  x^iesenls  large  wateis,  together  with  considerable 
areas  of  low  land,  well  situated  for  creating  at  small  expense 
an  extensive  reservoir,  where  The  overflow  of  the  region  can 
be  readily  held  hack  to  protect  downstream  loeaHt 

Another  important  storage  vallev  ii>  Ihai  holding  the  Moose- 
head  Stillwater,  in  Township  6,  St.  Lawrence  county.  A  dam 
to  be  located  in  Township  5,  or  near  its  east  boundarj,  can  be 
eonvenientlj  so  placed  and  constructed  as  to  gather  and  hold 
upon  said  Stillwater  and  contiguous  iuwiuuds  a  large  bodj  of 
water,  thus  checking  floods. 

Other  reservoirs  are  entirely  practicable,  and  may  be  readily 
established  on  Cold  river  and  on  Moo^e  creek,  both  of  which 
tributaries  to  the  Raquette  have  been  ascertained  to  possess 
valuable  capacities  for  water  storage. 

One  reservoir,  located  a  short  distance  below  the  outlet  of 
Tupper  lake,  was  built  on  the  Baquette  some  time  since,  and  its 
re-establishment  is  under  consideration.  With  this  one  reser- 
voir the  low-water  flow  of  the  river  can  be  increased  by  the 
amount  of  1,000  feet  per  second  for  TO  days. 

Raquette  River  Water  Powers  Fully  or  Partly  Developed, 


I 
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OWNERS  AND  LOCATION. 


m  feet. 


If  fully 
developed. 


head 

m  feet. 


2 
3 
4 
d 
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'Kent's  mih,  in  Norfolk  

Hayinondville  (State  Dam)  

Uayiiiondvillc  Paper  Companv  

Roinirii;! . >ii-AIjirtiii  Coinpaiiy.  Nnriolk  , 

liieimugtoa-Mart iis  Company,  Vuieville. . ,  

jProBt.  Paper  (3oo\\  i  m  Norwood  

Rarquette  Rivor  Pap^T  Coinpany,  Tnion  Mills  , 
.Racquette  River  Paper  ('oinpaiiy,  r)(>\\  it  t  \  illr 


5 

5 
14 
44 
12  i 
10 
18  , 


5 
5 
14 
44 
20 
20 
22 


10 
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I    94.896  ciiViic  feet  per  niinutei  

A.  ^^1'  r :  .:in  Lumber  Company ,  ^Lssonville. . 

Potsdam  Villag^e  Power,  Potsdam  

Hanuawa  lidl^  Water  Power  ("ompany .  . .  . 
Racquette  River  Pulp  Company,  Colton. . . . 
Fieroefieki  Paper  Company,  Pieroefieid  


28 

34 


16 
12 


22 
M 
10 
90 
28 
34 


296 


328 


The  nominal  flowage  of  the  stream  is  94.8i^  cubic  feet  per  minute. 
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The  FoUowing  Water  Powers  of  the  Raquette  Remam  Undeveloped: 

No.  of  feet 


Name.  in 

Sols  island  

Starks  Falls   ^ 

Leonard  Palls   75 

Gain-Twist  Falls   75 

Rainbow  Falls   70 

Five  Falls   70 

Sooth  Colton  Falls  (yet  ondeTeloped)   40 

Higley  Falls   25 

Colton  Falls  (yet  undeveloped)   250 

Norfolk  (yet  undeveloped).   30 


Comprising   697 


In  addition  to  the  above  powers  now  in  use,  and  those  speci- 
fied as  undeveloped  water  powers  on  this  river,  are  the  following 

well-know n  falls,  viz.: 

Buttermilk  Falls,  above  Long  lake;  Raquette  Falls,  below 
said  lake;  Jamestown  Falls,  Moody  Falls,  each  having  over  70 
feet  fall  in  a  mile.  And  also  numerous  small  falls  and  rapids, 
capable  of  furnishing  valuable  water  power. 

While  it  is  not  practicable  to  estimate  the  money  value  of 
these  several  plants  and  water  powers^  presented  to  your  atten- 
tion, it  is  clear  that  the  present  employment  in  prohtable  inanu- 
factures  of  different  lines  as  now  existing  is  proof  of  large 
capacity  for  valuable  uses. 

Beyond  this  present  application  it  may  be  permissible  to 
repeat  the  recognized  fact  that  water  power  has  come  to  be 
regarded  as  the  essential  agent  in  the  production  of  electricity, 
and  that  the  latter  force  is  becoming  the  economical  and  con- 
venient instrument  in  all  manufactures. 

The  value  of  the  electriritv  that  may  be  generated  in  employ- 
ing even  the  unused  water  powers  before  specified  is  literally 
incalculable. 
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DAMAGES. 

injufies  by  Floods  and  Overflotcs  of  the  Wcktera  of  Raquette  River. 

The  undersigued  further  represent  iliat  from  the  head  of  the 
Stream  until  South  Caltou  is  reached,  the  river  flows  through  a 
forest  country  where  the  timber  has  been  thinned  out,  and  the 
snow  melts  earlier  1h;in  formerly,  and  the  volume  of  the  stream 
after  rains  or  thaws  increases  more  quickly.  Hi^h  waters  from 
fully  cleared  lands  and  also  those  from  the  forest  now  come  at 
nearly  the  same  time,  and  in  increased  volume. 

At  Kaquette  river,  in  Massena,  some  trouble  lias  been  occa- 
sioned by  high  water. 

At  Massena  Springs  also  there  has  been  bridge  disturbance, 
and  the  park  of  the  Spa  was  overflowed,  and  the  bath  building 
and  the  spring  house  were  carried  away  by  overflow  from  the 
river  in  a  spring  freshet. 

At  Kent's  mill  a  wooden  structure  (bridge  and  piers)  was 
carried  away. 

At  Baymondville  repeated  and  serious  damages  from  over- 
flow ha\e  been  suffered.  Overflows  at  this  point  are  shown  to 
have  occTirred  nearly  30  years  ago,  ritul  from  time  to  time  since. 
Near  this  village  the  Baquette  is  joined  by  a  long  tributary, 
and  the  two  seem  to  contribute  to  the  injuries  complained  of. 
Spring  freshets  have  forced  overflows  alon^  the  principal  street 
for  three-fourths  of  a  mile,  flooding  cellars  and  flrst  floor  rooms 
of  latores,  hotel  and  residences. 

From  thirteen  to  fifteen  years  ago  the  overflows  were  quite 
heavy.  In  1900  the  stream  swept  the  street  for  a  period,  and 
stranded  river  ice  left  there  had  to  he  chopped  away  on  subsi- 
dence. Overflows  have  occurred  here  in  different  years,  and  in 
January,  in  February  and  in  March,  respectively.  One  year  a 
gristmill,  woollen  mill  and  a  butter  factory  were  swept  away. 
Another  year  a  nearly  new  iron  bridge  was  swept  out.  In  1002 
the  overflow  ran  down  the  street  from  two  to  three  feet  in 
depth  for  one-third  of  a  mile  in  a  strong  current,  flooding  resi- 
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denees  and  other  bnildlDgs,  forciDfir  temporariij  a  new  mail 

route,  and  causing  considerable  damage.  * 

The  State  has  recognized  the  public  nature  of  the  overflows 
which  have  taken  place  at  Baymondville  by  making  appropria- 
tions to  prevent  repetitions  thereof.  (See  chap.  158^  Laws  of 
1896:  chap.  59G,  Laws  of  1899,  p.  1196.) 

>i"orfolk  village  also  has  suffered  severely  from  Raquetto  over- 
flows. Some  seven  or  eight  years  ago  a  large  flood  left  the 
river  and  ran  down  the  main  street.  In  one  place  it  ezcavatcnl 
twelve  feet  ill  (le])th,  to  bed  rock.  The  post-oflRce  building  and 
other  structures  were  swept  away.  Injuries  have  occurred  here 
at  other  times. 

In  the  winter  of  1902  a  current  fonr  rods  wide,  and  about  live 

feet  in  depth,  struck  out  froDi  the  river  across  the  same  street, 
and  ran  one-third  of  a  mile  or  more  upon  it.  Sidewalks  were 
torn  onty  water  filled  the  cellars;  it  also  flooded  ground  rooms 
to  the  height  of  three  or  four  feet.  People  fled,  and  families 
were  removed  for  safety. 

At  Potsdam  some  damage  has  occurred  to  property  owners 
from  overflows.  Occupants  of  stores  along  the  west  side  of 
Market  street  have  suffered  considerable  annoyance  and  trouble 
from  water  coming  from  the  river  in  times  of  spring  high  water, 
Besideuts  upon  Water  street  have  been  harmed  in  a  similar 
manner,  and  have  found  their  highway  and  sidewalks  covered 
by  spring  freshets. 

lu  the  thaw  of  1902  (herein  elsewhere  referred  to)  —  and 
caused  by  the  sudden  melting  of  great  stretches  of  snow  fields 
both  in  and  outside  of  the  forests,  because  of  the  warm  winds 
and  rains  while  the  ground  remained  froaen  —  much  anxiety 
came  from  the  quick  rising  of  the  stream,  but  a  cold  wave  for 
a  day  checked  the  threatened  flood  at  danger  point,  and  but 
little  actual  damage  occurred.  At  the  time  here  mentioned  the 
river  overflow  came  upon  the  working  floor  of  the  Hewittville 
mill.  A  heavy  train  was  kept  standing  on  the  Potsdam  railroad 
bridge  to  protect  it.   It  was  estimated  that  five  hours  more  of 
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coDtinaed  rise  then  would  inevitabl j  have  produced  great  public 
injury  by  the  floods. 

It  has  repeatedly  occurred  that  damages  worthy  of  being 
noted  have  come  to  lumbermen^  and  farmers,  and  land  owners, 
by  the  reason  of  lo^rs  and  debris  being  by  floods  thrown  and 
left  u})oii  lands  of  riparian  owners.  CoDSiderable  damage,  as 
well  as  the  expense  of  removal,  has  come  from  this  cause.  A 
dozen  points  along  the  stream  where  such  injuries  froni  strand- 
ing  have  repeatedly  occurred  from  oyerflows  can  readily  be 
pointed  out. 

Damages  from  overflows  in  the  Itiiqiiette  have  also  occurred 
along  the  river  at  Allen's  Island,  and  also  in  Pierrepont,  and 
also  at  the  village  of  €k>lton,  and  at  other  places. 

It  is  respectfully  submitted  to  the  experienced  judgment  of 
the  cominission,  that  the  removal  of  timber  growth  from  the 
watersheds  of  rivers  must  naturally  increase  .the  volume  and 
force  of  the  stream  in  high  water.  The  formation  of  the  Adi- 
rondack region  —  of  scarcely  hidden  unstratlfted  rock,  thinly 
covered  by  the  light  material  of  forest  origin,  tends  to  accelerate 
the  gathering  and  rapid  movement  of  the  waters.  Hence^  it 
must  be  expected  that  increased  danger  of  damages  from  floods 
and  overflows  will  arise  upon  Adirondack  streams. 

VILLAGES. 

The  importance  of  this  river  to  communities  established  along 
its  course  is  obvious.  The  villages  affected  are  mostly  along 

the  fifty  miles  of  stream  from  "  Kaokei  Kiver  Bridge"  to  South 
Colton,  inclusive. 

South  Colton.  is  located  on  both  sides  of  the  Baguette,  and 
has  excellent  water  power.  It  is  upon  the  natural  line  of  early 
railroad  development,  and  gives  promise  of  becoming  a  manu- 
facturing village  at  an  early  day. 

The  village  of  Colton,  about  five  miles  down  stream,  possesses 
the  most  notable  waterfall  existing  upon  this  highly  favored 
mill  stream.  The  extension  of  a  railroad  to  this  point  is  being 
provided  for.   The  development  of  water  power,  which  wiii 
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occur  iTtimediately,  wiU  necesBarily  result  in  a  large  Tillage  in 

the  near  future,  wheu  the  river  will  iindoubLedly  be  used  for 
domestic  purposes  and  for  general  water  service,  and  for  fire 
*  protection. 

At  Hannawa  Falls,  about  four  miles  north  of  Oolton,  the 

water  power  has  been  greatly  developed.  A  stone  dam  about 
Ihirty  feet  in  heiglit  ixas  been  erected,  beyond  wliicb  a  canal 
connects  with  a  forebay  having  a  fall  of  ninety  feet.  The  de- 
velopment here  will  furnish  from  12,000  to  18,000  horse  power, 
a»  cording  to  the  stage  of  the  water.  A  laii^e  iiiauufactnre  of 
morhnincal  pulp  is  already  in  operation,  and  the  generation  of 
electricity  has  been  begun.  This  hamlet  of  Hannawa  Falls 
must  soon  become  a  thriving  village. 

Potsdam  village  possesses  a  resident  population  of  about 
4.500  inhabitants,  besides  a  large  number  additional  during  the 
school  months,  by  reason  of  the  considerable  numbers  of 
students  who  become  temporary  residents  while  attending  the 
State  Normal  School  and  the  Glarkson  Memorial  School  of 
Technology,  both  large  and  thriving  schools. 

This  village  owns  a  large  water  power,  which  is  used  in  part 
to  deliver  from  the  river  the  water  supply  of  the  village  and 
its  inhabitants.  The  whole  water  supply  for  domestic  and 
potable  uses,  and  for  general  purposes,  and  for  fire  protection 
(except,  where  water  from  wells  is  still  employed)  is  taken 
directly  from  the  river,  and  is  delivered  where  required  by 
ni-'ans  of  water  works  constructed  by  the  village,  aud  operated 
by  an  application  of  the  water  power  above  mentioned. 

The  use  of  the  village  machinery  has  several  times  been  inter- 
fered with' by  high  water,  and  the  quality  of  the  water  received 
has  sometimes  been  greatly  deteriorated  by  reason  of  floods 
coming  in  periods  of  high  water.  Very  low  water  is  also  un- 
satisfactory. A  steady  supply  of  water  from  reservoirs  is 
needed  to  maintain  the  eflciency  of  the  service,  and  to  keep 
good  the  quality  of  the  water.  i 

Potsdam  village  i^^  lighted  by  electricity  generated  at  Han- 
nawa by  the  use  of  the  water  power  on  the  Baquette  river* 
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The  village  of  Sissoiiville,  located  about  one  and  one-half 
miles  below  Potsdam,  has  a  population  of  about  250.  This  is 
the  site  of  the  plant  of  the  well  known  *^A.  Sherman  Lumber  Co," 
The  power  used  is  from  the  Raquette,  and  the  whole  of  the 
stream  is  in  use  here  in  tiie  manufactures  of  this  company. 
Water  power  is  also  used  for  tire  protection.  The  power  em- 
ployed is  from  1,400  to  2,100  horee  power,  according  to  the  stage 
of  the  water.  The  mills  have  railroad  facilities. 

Hewitt ville  is  aliout  one  ane  one-half  miles  below  Sissonville, 
and  about  three>fourths  of  a  mile  above  Union  Mills.  The  water  « 
powers  at  these  two  points  are  owned  by  The  Bacqnette  Biyer 
Paper  Co.,  and  are  employed  indepedently  In  the  manufacture  of 
mechanical  and  sulphite  pulp,  and  in  converting  the  same  into 
paper.  The  mills  at  both  dams  are  now  in  process  of  enlarge- 
ment, and  on  completion  will  class  with  the  larger  mills  engaged 
in  the  bnsiness.  The  mills  use  the  whole  river  at  each  dam,  the 
present  head  being  sixteen  feet  at  Hewittville  and  eighteen  fioet  at 
Union  Mills,  furnishing  in  the  aggregate  from  5,800  to  8,700  horse 
power,  according  to  stage  of  water.  Water  supply  is  furnished 
and  electric  lights  are  driven  at  each  place  by  the  river. 

Norwood  village  has  a  population  of  over  1,800,  and  has  grow- 
ing induHiries.  It  is  now  establishing  a  water  service  for  the 
public.  The  water  for  domestic  and  potable  uses^  and  for  gen- 
eral purposes,  and  for  fire  protection,  will  be  taken  from  the 
Baguette,  and  will  be  delivered  through  pipes  by  using  a  power  of 
the  stream.  An  electric  lighting  plant  is  now  being  installed  for 
village  and  public  uses,  the  generating  power  depending  wholly 
npon  said  stream. 

The  L.  L.  Frost  Company  has  recently  established  mills  at  this 
village  for  the  manufacture  of  paper.  The  works  are  now  in 
successful  operation,  turning  out  mechanical  pulp  as  required, 
and  mannfactnring  paper.  The  water  employed  amounts  to  from 
1,400  to  2,100  horse  power,  according  to  stage.  The  power  here 
is  capable  of  a  large  increase. 

Yaleville,  one  and  one-half  miles  below  Norwood,  possesses  a 
fall  of  twelve  feet,  furnishing  from  1,700  horse  power  upwards^ 
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according  to  water  stage,  and  this  power  is  caiuible  of  sixty- 
five  per  cent  increase.  The  Yaleville  power,  whick  is  owned  by 
the  Remington-Martin  Company^  is  engaged  to  supply  the  Nor- 
wood Electric  Light  Plant. 

At  Norfolk  village  are  the  Keiiiington-Martin  Paper  Company's 
mills,  which  are  driven  by  the  Baquette.  A  large  output  of  paper 
is  here  manufactured  from  mechanical  and  chemical  pulp  made 
here,  the  pnlp  wood  for  which  is  brought  from  Canadian  points. 
The  8iieani  here  furnishes  from  6,300  to  9,400  horse  power,  ac- 
cording to  state  of  the  flow.  The  works  and  related  buildings 
and  residences  are  furnished  with  water  supply  and  electric 
lightii  by  means  of  the  Baquette. 

Kortoik  village  is  located  upon  the  banks  of  the  streuiii  hero, 
and  is  rapidly  increasing  in  population.  All  general  uses  that 
are  made  by  villages  of  the  water  of  contiguous  streams  may  be 
fairly  expected  here. 

The  RayiiKnidville  Paper  Company,  occupying  a  dam  situated 
about  three  miles  below  ^^orfolk,  has  recently  constructed  a  mill 
filled  with  new  and  excellent  machinery,  and  is  engaged  in  the 
manufacture  of  paper.  The  whole  river  is  here  used  by  the  com- 
I>aiiy.  The  present  head  is  fourteen  fi  t  t,  comprising  from  2,000 
horse  power  at  nominal  flowage  to  3,000  at  high  water. 

PIERCEFIELD  FALLS. 

While  soliciting  the  attention  of  the  Honorable  Water  Storage 
Commisisiou,  to  the  villages  and  the  water  power  improvements 
dependent  upon  the  Kaquette  river,  we  b^  the  commission  to 
give  due  consideration  to  the  village  of  Piercefleld,  which  has 
railroad  facilitiee,  and  employs  Raquette  power  at  a  notable  fall, 
located  in  forest  country  southerly  from  Potsdam  about  fifty 
miles  as  the  stream  winds. 

A  large  paper  manufactory  has  come  into  existence  here, 
supplied  with  all  modern  equipments  and  appointments,  and 
has  drawn  about  it  a  population  of  about  1,200.  There  is  a 
head  of  thirty-four  feet,  resulting  in  from  4,800  to  7,200  horse 
power,  according  to  the  height  of  the  water. 
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The  Tillage  receives  its  water  supply  from  the  river,  and  is 
electrical  1 J  lighted  by  its  use. 

Several  minor  locations  and  villages  along  this  stream  are 
eadi  considerably  dependent  upon  fhis  river,  and  are  subject  to 
injuries  from  it.  AH  of  these,  together  with  all  those  above 
spec i tied,  will  be  benefited  by  improvements  which  shall  tend  to 
establish  and  maintain  a  more  equable  and  uniform  flow  of  the 
waters  of  the  Baquette  river. 

The  undersigned  respeetfully  present  the  fcn^going  statements 
and  suggestions  to  the  Water  Storage  Commission  of  the  State  — 
and  urge  that  the  waters  of  the  Baquette  river  are  shown,  beyond 
question,  to  be  subject  to  serious  floods  and  overflows  whieh 
result  in  public  injui  y ;  and  that  it  is  also  shown  that  storage 
reservoirs  are  practically  along  said  stream  to  prevent  such 
floods  ajid  overflows. 

It  is  also  submitted  that  such  reservoirs  will  prove  of  much 
practical  utility,  and  will  benefit  the  Industries,  and  enhance  the 
value  of  the  property  of  the  state, 

A.  X.  PARKER, 

E.  A,  FLANAGAN, 

O.  £L  TAPPAN, 

Attest 

Qbo.  W.  Sisson,  \ 

* 

September  25,  1902.         -  ' 

ST.  REGIS  RIVER. 

This  stream  rises  in  various  Adirondack  lakes  in  the  southern 
part  of  Franklin  county,  flows  northeidy  into  and  through 
Lawrence  county  and  enters  the  Bt.  Lawrence  river  at  St.  Regis 
village.  Like  most  of  the  streams  flowing  north  from  the  Adi- 
rondacks,  its  water-sbed  consists  of  a  high  plateau,  then- a  steep 
loeky  portion,  followed  by  a  low  plateau  near  its  mouth. 

The  water-shed  areas  of  the  St.  Regis  river  and  its  principal 
branches  are  as  foHows: 

18 
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Square  miles. 


West  branch  of  St.  Begis 
Sast  branch  of  St.  Regis. 
Bt»  Regis,  below  junction. 
Deer  river   


280 
347 
627 

212 


6t.  Regis,  at  moutb 


910 


Water  powers  haTe  been  developed  at  Pariahyille,  West 

Stockhohii.  Skinnervllle,  Brashera  Falls,  Brasher  Center  and 
Hogausburg.  There  are  undeveloped  power  sites  at  Sjlvan 
Falls,  High  Falls,  Kerr  Falls,  Whittaker  Falls  and  Aliens  Falls. 

Additional  storage  can  be  secured  hj  raising  the  da^ms  on 
several  of  the  larger  lakes  at  the  headwaters  of  the  East  and 
West  branches  of  the  river.  Considerable  damage  is  caused  to 
property  along  the  St.  Regis  riyer  by  spring  floods — as  is 
shown  in  detail  in  tlie  annexed  report  of  the  committee  of  citi* 
sens  of  8t.  Lawrence  county. 

To  the  Honorable,  the  Water  Storage  (JomnU99Um  of  the  State 

of  New  York: 

The  undersigned,  fior  themselTes,  and  for  others  similajrly 
•itaated,  being  of  those  interested  in  property  located  upon  and 
business  carried  on  along  settled  portions  of  the  St.  Regis 
riyer,  in  the  eonnty  of  8t  Lawrence,  beg  leave  to  report: 

That  the  Bt.  Regis  riyer  rises  in  Franklin  county,  and  is  in 
the  main  a  forest  stream  until  it  leflAhes  St.  Lawrence  connly. 

It  is  comprised  of  the  East  branch  and  the  West  branch, 
whi<?h  unite  in  Stockholm,  near  the  Ogdensburg  and  Lake  Cham- 
plain  line  of  the  Rutland  Railroad.  The  East  branch  comes 
from  the  St  Regis  lakes,  and  passes  through  Santa  Clara,  8t 
Begis  f a]]%  Nicholyille  and  Fort  Jaekson. 

Deer  river  flows  through  Dickinson,  Lawrence  and  Brasher, 
and  is  received  by  the  St.  Regis  river  at  the  village  of  Helena. 

The  West  branch  heads  northerly  of  the  head  of  Upper  Sanir 
nae  lake,  and  reoeiyes  the  waters  of  St  Begis^  MaeDonald  and 
Bay  ponds,  and  those  of  many  others  located  in  the  secluded 
region  tlirough  which  this  stream  runs.  This  branch  is  broken 
by  falls  capable  of  fnmisliing  yaluable  water  power.  It  also 
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kas  several  levels/'  notably,  the  Ten  Mile,  the  Five  Mile  and 
the  .Tbiee  Mile  stillwatera,  whieh  He  between  Bay  pond  outlet 
and  the  village  of  PariflhTille.  Each  of  these  etillwater  Imla 
is  capable  of  being  converted  into  an  extensive  reservoir. 

Coming  downstream,  Parisliviile  is  tlie  first  manufacturing 
village  on  this  river,  and  possesses  excellent  water  powers.  It 
is  in  convenient  reach  of  the  railroad  above  named,  and  also  of 
the  Kew  York  Central  Railroad.  Population,  800  to  1,000.  The 
water  falls  at  this  village  125  feet  or  more.  The  mills  here 
inolude  a  gristmill,  machine  shop,  sawmills,  planing  mills,  an 
electric  light  plant,  and  an  extensive  fiu^tory  for  the  manufao- 
ture  of  butter  tubs.  The  annnal  ontpnt  includes  from  three  to 
four  million  stiingles,  600,000  spruce  butter  tubs,  and  from  eight 
to  ten  million  feet  of  lumber.  The  village  is  lighted  by  elec* 
ixUAty  furnished  by  prirate  parties,  and  generated  by  the  use 
of  said  wat»  power. 

WATERFALLS. 

At  Sylvan  Falls,  about  seven  miles  upstream  from  Parish- 
viile,  is  a  fall  of  about  120  feet  in  100  rods.  Three  miles  farther 
up  is  a  cascade  called  High  Falls,  which  offers  an  extensive 
power. 

Manj  other  prospective  mill  sites  are  found  along  the  stream. 
Below  Parishville  is  the  Kerr  Fall,  a  nearly  natural  dam,  with 
about  18  feet  fall.  About  two  miles  below  Parishville  is  the 
Whittaker  Fall  of  about  40  feet,  and  farther  down  is  a  pic* 
tiiresqne  resort,  known  as  Allen's  Falls,  where  the  cascade  is 
60  feet  or  more. 

At  West  Btocfcholm  are  two  dams,  about  one-half  a  mile 
apart,  with  from  9  to  10  feet  fall  at  each.  At  the  first  dam  are 
large  lumber  mills,  nm  by  Gibson  &  Son,  and  at  the  second  are 
a  gristmill,  a  machine  shop,  a  woollen  mill  and  a  woodwork 
mill,  etc. 

Farther  on,  at  Bkinnersville,  is  a  dam,  8  feet  fall,  with  sundry 
mills. 

Brasher  Falls  is  a  thriving  village  about  one  mile  below  the 
junction  of  the  £aet  and  West  branches,  and  is  nearly  the  same 
distance  from  the  Rutland  Railroad.  It  has  about  1^000  popu* 
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lation.  The  fall  is  about  55  feet  in  a  lialf  mile,  with  two  dams, 
•ome  2tf  rods  apart  At  tbia  village  are  piimp  maniifactiirliig 
works,  machine  shop,  woollen  mill,  gristmill,  shingle  mill, 

Btarch  factory,  broom  handle  factory  and  other  works. 

Mill  powers  are  also  two  liiilc^s  below  Brasher  Falls;  also  at 
Brasher  Center,  and  also  at  Hogansbnrgh,  where  there  la  a 
Stone  dam  at  the  head  of  the  dead  channel,  which  extends,  to 

the  village  of  St.  Regis  and  the  river  St.  Lawrence. 

INJURIES  FROM  FLOODS  AND  OVERFLOWS. 

It  is  recoguized  that  during  recent  years  the  high  water  has 
come  eai'lier  in  the  season,  and  in  larger  vulnme,  than  formerly, 
and  dangers  therefrom  are  correspondingly  increased.  Along 
portions  of  i^e  stream  in  Stockholm  the  banks  are  low,  and  as 
the  river  approaches  the  St.  Lawrence  the  country  is  quite  flat, 
and  in  all  of  this  territory  considerable  injuries  have  been  suf- 
fered bj  mill  owners  and  yillagers,  riparian  occnpanta  and 
mnnicipalities,  from  high  water  and  oyerflows,  which  have 
flooded  lands,  left  debris  upon  farms,  piled  ice  in  highways, 
destroyed  bridges,  torn  out  dams,  carried  off  property,  and 
swept  away  mills  and  machinery. 

More  than  thirty  years  ago  a  bridge,  gristmill,  sawmill,  and 
one>half  of  the  dam  at  Hogansburg  were  swept  away.  A  few 
years  later  a  dam,  sawmill  and  bridge  were  ^torn  out  at  the 
same  place.  About  1870  ice  was  by  high  water  piled  twenty- 
flye  feet  high  in  the  highway,  and  a  new  road  had  to  he 
provided. 

At  Helena  at  least  two  bridges  have  been  carried  out.  Nearly 
all  other  bridges  over  the  lower  river  have  been  raised  from 
two  to  four  feet. 

The  bridge  known  as  the  Landing  Bridge,  in  Brasher,  is  re* 
ported  to  have  been  carried  off  several  times.  Abont  1860  the 
bridge  and  dam  at  Brasher  Center  were  carried  down,  and  a 
large  number  of  mill  logs  were  swept  into  the  St.  Lawrence 
and  lost. 

Some  Ave  years  ago  a  shingle  mill,  feed  grinding  mill  and  a 
cheese  box  factory  were  destroyed  by  high  water  at  tiie  Wil- 
kinson mill  site. 
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At  Brasher  Falls  many  river  injuries  have  occurred.  Bnlk- 
heads,  flames  and  sawmills  have  been  carried  out  repeatedly. 
Borne  ten  y^rs  ago  a  torn-out  sawmill  was  reboilt;  two  yean 
later  one-half  was  torn  away.  HeaTy  miscellaneoiiB  damages 

have  been  Buiiered  here  from  iioode  and  overflows  man^'  dif- 
ferent years. 

By  chapter  645|  Laws  of  1901,  an  appropriation  of  |3,600  was 
made  for  the  pnrpese  of  erectinj^  a  dam  at  Brasher  Falls  for 

the  protection  of  health  and  property,  and  the  prevention  of 
the  forming  of  ice  gorges,  causing  dangerous  floods  in  said 
river  in  said  yicinity.'' 

This  improvement  is  now  nearly  completed,  and  may  protect 
the  citizens  against  one  class  of  damages  to  which  it  has  been 
subjected.  While  it  is  hoped  that  this  ellort  may  t>e  successful, 
there  are  several  kinds  of  injuries  and  many  localities  npon  the 
stream  that  this  improvement  cannot  reach. 

In  1901,  in  the  vicinity  of  Parishville,  bridges  were  taken  off 
by  the  high  water.  In  the  winter  of  1902  a  freshet  occurred 
which  seriously  threatened  to  destroy  all  of  the  river  industries 
of  that  village.  The  stream  then  marked  a  higher  point  than 
it  had  ever  been  known  to  reach.  The  intervention  of  a  cold 
wave  which  checked  the  thaw  and  held  back  the  water  coming 
from  the  wilderness,  suddenly  relieved  the  peril  referred  to. 

BEBEBVOIB  SITES. 

It  will  be  noted  that  the  most  serious  injuries  occasioned  by 
the  floods  of  ihe  St.  Regis  iiave  occurred  down  stream  from  the 
junction  of  the  east  and  west  branches. 

It  is  understood  that  there  are  several  ''levels^'  upon  the 
east  branch  that  may  at  reasonable  cost  be  converted  Into 
reservoirs,  to  hold  back  the  incoming  waters,  so  as  to  prevent 
further  injuries. 

The  west  branch  offers  an  es^cellent  opportunity  to  establish 
an  extensive  storage  reservoir  throughout  the  Ten  Mile  level, 
by  the  erection  of  a  dam  at  the  foot  thereof. 

Still  farther  down  stream,  at  the  foot  of  the  Five  Mile  etill- 
water,  a  dam  may  be  readily  built  which  will  here  hold  a  large 
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amount  of  water,  ma  aite  waa  oceapied  by  the  State  aever al 
years  ago  for  the  placing  of  a  flowage  dam  then  erected. 

Still  farther  down,  at  the  foot  of  the  Three  Mile  Stillwater, 
is  an  acceptable  location  for  the  establishment  of  a  third  stor- 
age reseryoir. 

Should  still  other  storage  be  deemed  adyisable,  the  same  may 

be  secured  by  other  dams,  and  b^  raising  the  levels  of  several 
ponds. 

It  ia  reapectfally  submitted,  that  the  3t.  Begia  river,  and  the 
dwellers  along  its  shores  are  shown  to  be  entitled  to  the  con- 

sideration  of  this  Honorable  Conimission  in  tlie  important  and 
valuable  investigations  being  made  under  chapter  406,  Laws 

of  im 

B.  A.  BABOOOK, 

Brasher  Palls,  N.  Y. 
ROYAL  NEWTON, 

ParishTille,  N.  Y. 
B.  L.  CLARK  ft  SON, 

Parishville,  N.  Y. 

Attest, 

Geo.  W.  81SSON,  Potsdam,  N.  Y. 

GBAS6E  BI VEB. 

This  stream  drains  a  long,  narrow  territory  lying  between 
the  water-sheds  of  the  Oswegatchie  and  Baqnette  riyers  in  St. 
Lawrence  county,  and  empties  into  the  3t.  Lawrence  riyer  about 
five  miles  west  of  Hogansburpf. 

The  watershed  of  the  Grasso  is  of  the  same  general  character 
as  those  of  the  j^aquette  and  Oswegatchie,  except  that  it  has 
fewer  lakes  or  ayailable  sites  for  storage. 

There  are  14  existing  dams  on  the  Grasse  rlyer  and  its 
braiiv  hes,  where  the  powder  is  usod  in  grist  mills,  saw  mills  and 
pulp  or  paper  manufacture.  At  Massena  35,000  horse  power 
is  deyeloped  by  taking  water  from  the  Bt  Lawrence  in  a  canal 
three  and  one-half  miles  long  and  using  the  Grasae  riyer  as 
en  outlet  for  the  tail  race. 
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The  Baranac  river  has  its  scarce  in  a  cluster  of  lakes  in  tlie 

sontheru  part  of  Franklin  county,  the  principal  ones  being  the 
Upper  and  Lower  Saranac  lakes.  It  flows  northeasterlj 
tbroogh  portions  of  Franklin,  JSssex  and  Clinton  counties,  ra- 
tering  Lake  Ohamplain  at  Plattsborg. 

The  water-shed  of  the  Saranac  river  has  an  area  of  628  square 
miles,  about  one-half  thereof  being  wooded.  The  lakes  on  the 
headwaters  of  this  river  have  a  water  surface  of  21  square  miles, 
affording  considerable  water  storage.  This  storage  can  be 
largely  increased  at  a  comparatively  small  cost  for  construc- 
tion, but  the  land  damages  on  the  Saranac  lakes  will  be  con- 
siderable owing  to  the  large  private  residences  and  summer 
hotels  <m  their  banks. 

The  area  of  merchantable  timber  likely  to  be  cut  on  the 
watershed  of  the  Saranac  river  is  small,  owing  to  the  large 
area  owned  by  the  State  or  by  private  parties  as  a  forest 
preserve. 

There  are  few  developed  powers  on  the  Saranac  river,  the 

largest  being  at  Saranac  Lake  village,  Cadyville  and  Plattsburg. 
There  is  an  undeveloped  power  at  Franklin  Falls  with  a  possible 
fall  of  60  feet.  A  storage  reservoir  can  be  formed  by  a  dam 
on  the  Saranac  river  where  it  crosses  the  line  between  Franklin 

and  Clintou  counties,  near  Union  Falls. 

AUSABLE  RIVER. 

The  Ausable  river  drains  several  lakes  in  the  northwestern 
part  of  Sss^  couiity;  flows  northeasterly  into  Clinton  county 
and  enters  Lake  Ghamplain  at  Ausable  p<dBt,  about  12  mtlei 
south  of  Plattsborg. 

The  watershed  has  an  area  of  519  square  miles,  mostly  partly 
wooded,  mfountainous  territory. 

There  are  few  small  devdoped  powers  on  the  Ausable,  as 
the  merchantable  timber  has  mostly  been  cut,  and  the  old 
dams,  bein^r  no  longer  used  in  floating  logs,  have  been  allowed 
to  become  dilapidated.  There  is  an  undeveloped  water  power 
dte  at  Wilmington  notch  with  a  fall  of  100  feet. 
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The  remaining  streams  tributary  to  the  St.  Lawrence  river 
or  Lake  Champlam  in  Franklin  and  Clinton  coanties  are  the 
Balmon,  the  Big  Ghazj,  the  Ghateaogay  and  the  Trout.  Th€ 
areas  of  their  watersheds  are  as  follows: 

Square 

miles. 

Balmon   480 


Big  Ghasj  

Ohateaugay  (in  New  York  State) 

Trout  (in  New  York  State)  


300 
200 

129 


These  streams  rise  Id  the  foothills  of  the  Adirondacks  and 
are  not  subject  to  the  excessive  floods  of  those  streams  that 

rise  ou  the  higher  phiteaii.  There  are  small  water  powers  at 
various  points  o^n  each  of  them,  but  there  is  no  available  data 
as  to  their  number  or  size. 

SALMON  KIVEB  (Ontario). 

This  stream  rises  in  the  western  part  of  Lewis  county  and 
flows  west,  entering  Lake  Ontario  at  Port  Ontario. 

The  area  of  the  watershed  at  its  mouth  is  2S5  square  miles^ 
and  at  High  Falls  190  square  miles. 

There  are  five  small  water  powers  on  this  stream  between 
High  FaHs  and  Lake  Ontario  and  110  feet  vertical  fall  can  be 
obtained  at  High  Falls. 

The  deep  waterway  report  describes  a  proposed  reservoir 
above  High  Falls  to  store  7,500,000,000  cubic  feet  for  feeding 
the  proposed  deep  waterway,* 

The  estimated  cost  of  the  reserv<^r  was  fl,350y000. 

A  dam  86  feet  high  at  the  site  of  an  old  dam  about  one  mile 
above  High  Falls  would  flood  4.48  square  miles  nud  store 
1,995,000,000  cubic  feet  and  serve  for  the  regulation  of  tbe 
floods  In  the  lower  reaches  of  the  river. 

Respectfully  submitted, 

OH  AS.  S.  BOYD. 
EDWARD  A.  BONO. 

*R«I>oct  on  Water  Supply  Jnv««tii»tioiit.   ApiMiidiz  16,  pp.  STS^l.   ^(  B 
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REPORT 


BocHSSTiB,  N.  Y.,  Septemher  29, 1902. 

To  the  Water  Storage  Commisaion: 

SiBfl. — ^We  1)eg  leave  to  transmit  herewith  the  material  eollected 
by  the  loeal  committee  of  the  city  of  Rochester  on  the  subject  of 
the  overflows  of  tho  Genesee  river  and  its  tributaries. 

In  accordance  with  the  suggestion  of  your  commission,  when  in 
Boehester,  that  there  be  prepared  a  draft  of  a  proposed  bill  for 
the  coDstrnetion  of  regulating  reservoirs,  snch  a  message  was 
prepared.  It  eont^plates  the  constmctlon  of  the  reservoirs  by 
a  commission  and  the  collection  of  the  expense  by  assessment. 
The  following  is  a  draft  of  the  bill : 

An  Act  for  the  eonstmetion  and  maintenance  of  regulating 

reservoirs  on  the  Genesee  river  and  its  tributaries,  and  to  pay 
the  cost  and  expenses  thereof  by  assessment  and  making  an 
ai^propriation  therefor. 

The  People  of  th^e  State  of  New  York,  represented  in  Senate  and 
Assembly,  do  enact  as  follows: 

Section  1.  The  commission  heretofore  appointed,  known  as  the 
Water  Storage  Commission,  to  investigate  the  causes  of  floods  and 

overflows  of  rivers  and  water-courses,  is  hereby  continued,  and 
said  commission  shall  report  within  sixty  days  from  the  passage 
of  this  act  to  the  Appellate  Division  of  the  Fourth  Department, 
as  to  the  necessity  for  the  construction  of  regulating  reservoirs 
on  the  Genesee  river  and  its  tributaries,  for  the  purpose  of  pro- 
tecting life  and  property  and  preserving  the  public  health. 

§  2.  When  the  report  of  said  commission  shall  have  been  con- 
firmed by  said  court,  there  shall  be  no  appeal  therefrom,  and 
thereupon  said  court  shall  appoint  five  commissioners  to  be  known 
as  the  Genesee  Biver  Commission,  at  least  one  of  whom  shall  be  a 

citizen  of  Monroe  county,  one  of  Livingston  county,  and  one  of 
Wyoming  county,  and  said  court  may  fill  any  vacancies  in  said 
commission  from  time  to  time. 
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§  3.  Before  ^tenng  upon  the  discharge  of  their  duties^  each 
member  of  said  coniTiiission  shall  take  the  constituiioTial  oath  of 
office  and  file  the  same  with  the  clerk  of  Monroe  count and  said 
commission  shall  make  rules  to  be  approved  bj  a  justice  of  the 
said  Appellate  DiTjaion^  for  the  orderlj  conduct  of  its  dutiea 
under  this  act.  It  shall  choose  one  of  its  number  to  be  its  treas- 
urer, who  Bhall  give  and  file  in  said  clerk's  office  a  bond  in  such 
amount  and  terms  as  shall  be  approved  by  a  justice  of  said  Ap- 
pellate Division. 

§  4.  Said  commission  shall  cause  to  be  made  surveys,  maps, 
plans  and  specihcations  of  the  proposed  reservoirs,  the  location 
of  the  same,  the  estimated  cost  and  expense  theceofi  not  exceeding 
two  million  dollars,  the  area  to  be  benefitted  thereby,  and  the  re* 
Bpective  braefits  received  by  the  stats  and  each  county,  city,  town 
OP  village,  lands,  rights  and  interests  benefited,  and  shall  make  a 
report  thereof  within  one  year  from  their  appointment  to  said  Ap- 
pellate Division. 

§  5.  The  Appellate  Division  may  confirm  said  report  as  pre- 
sented, or  it  may  modify  or  alter  it,  as  it  may  deem  necessary  to 
promote  the  interests  of  justice  and  con^m  it  as  bo  modified  or 
altered,  and  from  its  order  confirming  said  rep<^  there  shall  be 
no  appeal. 

§  6.  When  said  report  shall  have  been  confirmed,  eaid  commis- 
sioners shall  be  empowered  to  issue  bonds  or  certificates  of  in- 
debtedness, as  Budi  commissioners,  running  for  a  period  not  eiz- 
ceeding  fifty  years,  at  a  rate  of  interest  not  ezoeeding  4  per  eent. 
per  annum,  the  proceeds  of  which  shall  be  used  for  the  oonstmo- 
tion  and  maintenance  of  any  regulating  reservoirs  constructed 
under  this  act,  and  for  the  payment  of  any  interest  or  other  ex- 
penses connected  therewith.  Said  bonds  shall  be  sold  to  the 
highest  bidder  after  due  notice  to  be  puhlished  for  ten  days  in 
such  newspapers  as  said  commission  may  select  and  upon  sealed 
proposjils  at  not  less  than  par. 

I  7.  Said  commission  shall  have  power  to  construct  said  reaef^ 
voire  and  appurtenances  according  to  the  surveys,  maps,  plans 
and  specifications  so  approved.  Bids  for  the  construction  of  the 
same  shall  be  advertised  for  one  week  in  a  newspaper  published 
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at  the  eoonty  seat  etuth  cooAt j  in  which  dhy  land»  are  to  be 
assessed,  and  the  award  of  any  such  contract  shall  he  tnade  to 

the  lowest  responsible  bidder  at  not  exceeding  the  estimate 
therefor,  which  estimate  may  be  auiended,  and  any  and  all  bids 
may  be  rejected.  lOach  bid  shall  be  accompanied  by  a  bond  con- 
ditioned for  the  faithful  performance  of  the  contract,  and  with 
SQch  other  terms  as  said  commission  may  determine. 

§  8.  Raid  commission  shall  determine  llie  amount  to  be  paid 
by  the  state,  and  by  any  county,  city,  town  or  village  in  the  assess- 
able area,  and  such' amounts  shall  be  a  charge  respectively  upon 
the  state,  and  any  such  county,  city,  town  and  village  enfcnrceable 
by  said  commission  as  now  provided  by  law  for  other  charges. 
Said  commission  shall  annnally  certify  to  the  city,  town  and  vil- 
lage assessors  the  amount  to  be  spread  upon  any  lands,  rights  or 
interests  benefited  within  their  jurisdiction,  and  said  assessors 
shall  have  power,  and  it  shall  be  their  duty  upon  receiving  notice 
of  such  amounts  to  be  assessed,  to  spread  and  assess  the  same, 
upon  the  hinds,  rights  and  interests  accordincr  to  the  beneiiis  ac- . 
c^ui^g^  and  the  assessments  when  duly  attest ei I  by  the  oaths  of 
the  assessors  shall  be  a  lien  to  the  same  extent,  and  shall  be  col- 
lected  and  enforced  in  the  same  manner  as  the  general  taxes  of 
such  city,  town  or  village,  and  when  collected  shall  be  turned  over 
to  said  commission. 

§  9.  Said  commission  shall  pay  the  interest  on  any  bonds,  or 
oertificates  of  indebtedness,  issued  by  it  and  shall  provide  for  the 
payment  of  such  bonds,  or  certificates  of  indebtedness,  so  that 

the  first  series  of  fifty  thousand  dollars  shall  be  payable  ten  years 
after  the  date  of  issue  and  an  equal  amount  shall  be  retired  each 
succeeding  year. 

§  10.  Any  political  division  or  person  who  may  be  assessed,  or 
liable  to  be  assessed,  under  the  provisions  of  this  act,  may  be 
heard  before  said  Appellate  Division  on  the  confirmation  of  any 
report  made  pnnmaat  to  this  act,  and  said  Appellate  Division  may 
confirm  any  report  in  whole  or  in  part,  send  it  hack  for  oonectlon  ' 
or  refer  any  question  connected  therewith.  Said  Appellate  Divis- 
ion or  :i  justice  thereof  may  extend  the  time  for  making  the  re- 
ports ot  said  commission. 
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§  11.  Tke  Bum  of  twenty-five  thousand  dollars,  or  so  much 
thmof  a»  Diay  be  neoesBary,  ia  herddj  appropriated  from  any 
moneys  in  the  treasury  not  otherwise  appropriated,  for  the  pnr- 
poses  of  this  act,  whieh  snm,  or  so  mneh  thereof  as  shall  have 

been  exj^ended  shall  be  assessed  as  herein  above  provided  upon 
the  political  divisions,  landn,  riprhts  and  interefits  bi  nefited,  ac- 
cording to  benefits  received,  and  when  collected  shall  be  turned 
over  to  the  state  treasurer. 

§  12.  Thifi  act  shall  lake  effect  immediately. 

This  bill  was  snbrnkied  to  the  committees  appointed  at  Mt. 
Morris  and  Geneseo  but  did  not  meet  with  their  approval  because 

it  embraced  the  entire  subject  in  one  bill.  It  waa  suggested 
the  committee,  at  Mt.  Morris,  that  the  bill  be  divided  and  that  it 
first  be  determined  what  the  assessments  would  be  before  the 
interested  parties  be  committed  to  the  constrnction  of  the  reser- 
voirs. Carrying  out  this  suggestion  a  bill  has  been  prepared 
amending  the  act  under  which  your  conimissiuii  waa  appointed  so 
as  to  provide  that  jour  commission  should  ascertain  the  necessity 
for  tlie  constrnction  of  regulating  reservoirs  on  the  Oenesee  river 
and  its  tributaries,  determine  the  cost  of  such  reservoirs  and  the 
assessments  to  be  levied  therefor. 

The  following  is  a  copy  of  the  forgoing  bill : 

An  Act  to  amend  chapter  four  hundred  and  six  of  the  laws  of 
nineteen  hundred  and  two  entitled,  "An  act  to  provide  for  tine 
appointment  of  a  commission  to  investigate  the  causes  of 
floods  and  overflows  of  rivers  and  watw*eourses^  and  to  make 
recommendations  for  preventing  the  same,  and  making  an 
appropriation  therefor,"  relating  to  the  Genesee  river  and  its 
tributaries. 

The  People  of  the  State  of  New  York,  repreeented  in  Senate  and 
Aeeemhly^  no  enact  ae  follows: 

Section  1.  Section  four  of  chapter  406  of  the  laws  of  nineteen 
hundred  and  two  Is  hereby  amended  so  as  to  read  as  fallows : 

§  4.  Said  commission  shall  ascertain  the  necessity  for  the  con- 
struction of  regulating  reservoirs  on  the  Genesee  river  and  its 
tributaries,  for  the  purpose  of  protecting  life  and  fttoper^y  and 
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lirawrving  the  public  health  from  floods  aiid>  overflows  of  aaid 
riier  and  its  tributaries,  the  cost  and  expenses  of  such  reseriroirs 
and  appurtenancesy  the  respective  beneflts  received  by  the  state 
and  each  connty,  city,  town  and  village,  lands,  rights  and  interests 

benefited,  and  report  thereon  to  the  next  session  of  the  legislature. 

§  2.  Section  five  of  tliis  act  is  hereby  amended  so  as  to  read 
asfoilows: 

§  5.  The  sum  of  ten  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary,  is  hereby  appropriated  from  any  moneys  in  the 
tieasnry,  not  otherwise  appropriated,  for  the  purposes  of  snch 
commission.  Said  sum,  or  tlie  amount  expended,  except  the  por- 
tion which  the  state  should  equitably  bear,  to  be  refunded  to  the 
Htate  out  of  the  proceeds  of  any  bonds  or  rertifirates  of  indebted- 
ness issued  for  the  construction  of  said  reservoirs. 

§  3.  This  act  shall  take  effect  immediately. 

HKNRY  C.  BREWSTER, 
Chakman  of  Soche»ter  Committee, 

The  sub-committee  <m  iSToopd  presented  two  reports  which  are 
as  follows,  vis: 

First,  lieport  of  the  Sub-Coumiiltee  on  Scope  to  the  General 
Ck>mmittee  Appointed  to  €oK>perate  with  the  State  Water  Storage 
Commission. 

By  diapter  406  of  the  laws  of  1902,  the  governor  was  authorised 

to  appoint  a  commission  to  make  such  surveys  and  iuvestip^ations 
as  may  be  proper,  to  determine  the  causes  of  the  overflows  of  the 
various  rivers  and  water-courses  of  the  state,  and  to  determine 
what  can  be  done,  if  anything,  to  prevent  such  overflows* 

In  order  to  aid  tlie  commission  in  its  labors,  and  for  the  purpose 
of  presenting  to  it  the  facts  relating  to  the  oTerflow  of  the 
Genesee  river,  the  general  committee  was  oppointed,  and  this  sub- 
committee has  been  designated  to  consider  and  present  the  m:o\>e 
of  the  inqnirics  for  the  examination  of  your  committee.  It  seems 
to  this  sub-committee  that  the  extent  of  the  overflows  of  the 
(ienesee  river,  not  only  in  Bochester,  but  south  of  the  city,  are 
proper  subjects  of  inquiry.  The  high  water  of  the  last  few  days 
unprecedented  for  the  season^  did  little  damage  in  Bochester, 
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but  WAS  disastron^  up  the  vallej,  and  emphasizes  the  necessity 
for  measmeB  to  prevent  overdowB,  which  not  only  affect  Bocheeter, 
hat  the  territory  throof  h  which  the  riyer  runs.  While  Bocheeter 
escaped  damage  in  the  July  high  watep  and  also  escaped  great 

injury  from  the  freshet  of  hist  spring,  yet  the  aiargiu  of  safety 
was  absolutely  nothing.  For  several  days  in  the  spring  of  1902 
the  surface  of  the  flooded  river  was  six  feet  higher  than  the 
Biunmer  level  of  water  in  the  canal  in  the  heart  of  the  city,  and 
this  was  within  a  mile  of  the  center  of  the  city  with  nothing  to 
prevent  that  vast  flow  from  rushing  through  the  main  streets 
and  doing  damage  to  the  extent  of  millions  of  dollars,  except  a 
dam  of  ioe  that  no  one  living  could  tell  would  endure  for  another 
hour.  Not  only  was  this  a  menace  to  Kochester,  but  a  portion 
of  the  flood  threatened  to  go  east  in  the  canal  at  such  an  eleva- 
tion as  to  overflow  its  hanks  and  rip  out  the  great  embankment 
across  the  Irondequoit  valley,  with  the  result  of  injuring  the 
lives  of  hundreds  of  people  and  vast  amounts  of  property.  This 
menace  was  little  reduced  by  the  unusual  procedure  on  the  part 
of  the  canal  oflicials  of  making  literally  a  stone  filled  dam  by  the 
use  of  hundreds  of  yards  of  paving  brick  which  happened  to  be 
available. 

But  while  Rochester  escaped  serious  damage  and  possible  loss 
of  life  during  the  spring  flood  and  during  the  high  water  of  July, 
1902,  the  people  up  the  valley  were  not  so  fortunate.  The  dam- 
age to  crops  during  the  month  of  July  by  floods  over  the  flats 
between  Dansville  and  Rochester  haa  be^  fully  $500,000. 
There  are  about  30,000  acres  in  these  flats  constituting  aa  rich 
and  productive  an  area  as  there  is  in  this  state.  This  land  is  all 
available  for  raising  the  most  profitable  crops  provided  the  floods 
can  be  obviated.  <)n  acrrnmt  of  the  possibility  of  floods  which 
happen  irregularly  and  unexpectedly,  the  largest  portion  of  this 
exceedingly  rich  land  is  only  available  for  grazing,  and  even  for 
this  purpose  is  largely  depreciated  in  value  by  reason  of  the  risk 
of  overflow.  The  indirect  advantage  to  the  district  firom  making 
these  lands  available  for  raising  frnits  and  vegetables  instead  of 
merely  nsing  them  for  pasture,  \^  onld  be  many  millions  of  dollars 
and  would  give  employment  and  sustenance  to  a  very  much  larger 
number  of  people,  and  furnish  employment  in  the  great  canning 
fiictoriee  and  other  industries  that  would  be  maintained. 
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Other  great  floods  wkich  have  occtiried  in  tlie  Genesee  river 
in  the  past,  have  done  corretspondiiig  djimage.  Illustrating  this, 
it  might  be  said  that  one  of  the  proprietors  up  the  valley  whose 
tenaQts  Buffered  by  the  overflow  of  the  flats,  reduced  their  rental 
far  that  year  by  918>000.  The  great  flood  of  1865  cansed  a  dam- 
age in  the  city  of  Bocheeter  alone  of  om  a  million  of  dollars. 
These  facts  show  that  the  subject  is  one  not  alone  of  local  conr 
cern  and  the  inquiry  of  your  committee  should  include  the  col- 
lection of  data  with  reierence  to  the  overflows  of  the  river,  not 
only  in  the  city  of  Eochester,  but  in  the  upper  valley.  The 
material  with  reference  to  Bocheeter  can  be  gathered,  so  f ar  aa 
the  earlier  floods  are  concerned^  from  the  ezhanstive  r^orts  on 
the  subject,  and  particularly  those  of  Mr.  George  W.  Rafter  who, 
fortunately,  ia  a  member  of  the  state  commission,  and  with 
reference  to  the  more  recent  floods  by  taking  the  testimony  of 
interested  parties  before  the  sub-committee  appointed  to  collect 
statistics.  This  committee  might  also  visit  the  whole  flooded 
territory,  and  obtain  on  the  ground  testimony  of  the  parties 
afleoted  necessazy  to  show  the  full  extent  and  damage  occasioned 
by  the  oTerflow. 

After  the  facts  as  to  the  extent  of  the  overflows  of  the  river 
have  been  secured,  it  will  be  pertinent  to  examine  into  the  causes 
of  such  overflows.  This  inquiry  should  not  be  limited  merely  to 
local  conditions  such  as  the  effect  of  the  aqueduct  and  the  absence . 
of  sufficient  embankments  but  should  extend  to*  the  results  of  the 
cutting  off  of  forests  and  the  clearing  up  of  lands  as  likely  to 
lead  to  heavier  floods  from  year  to  year. 

Having  determined  the  extent  of  the  overflows  and  examined 
into  the  causes  therefor^  the  remedy  naturally  should  be  con- 
sidered. In  this  connection  your  committee  should  not  oonflne 
itself  to  partial  and  temporary  remedies  such  as  the  construction 
of  retaining  walls  or  ^  building  of  tunnels  which  would  afford 
to  some  extent  local  relief,  but  your  committee  should  consider 
the  great  j^roltleni  of  the  river's  re;prulation  by  the  construction 
of  a  storage  reservoir  and  its  effect  upon  the  country  through 
which  the  river  passes,  the  rights  and  obligations  of  the  citiz^s 
affected  and  the  duty  and  opportunity  of  the  state  in  the  premises. 

The  protection  of  llle  and  property  is  not  one  which  dev<^¥es 
primarily  upon  the  indlTldual  but  is  gne  which,  rests  upon  the 
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state.  The  great  destriKliou  of  propei'ty  which  has  been  occa- 
sioned by  the  recent  tlood  of  the  Genesee  river,  the  loss  of  life 
and  the  dama^  to  property  which  has  been  done  in  the  pa49t 
requires  immediate  attention  and  the  application  ot  the  moat 
speedy  lemedj  at  hand.  It  ia  not  a  matter  for  local  treatment 
or  for  private  enterprise.  The  constmction  of  a  tunnel  and 
embankments  at  Rochester  might  to  some  extent  relieve  the  city 
but  thev  will  not  afleit  the  IowIhihIh  near  Mt.  Morris  and  at  other 
points  along  the  river.  Whatever  remedy  is  proposed  should  be 
one  Bufficiently  broad  to  afford  relief  to  all  who  are  affected  by 
the  oYerflows.  The  most  obviouB  and  only  effective  remedy  and 
the  one  which  has  been  discussed  particularly  during  the  past 
twelve  years  is  the  construction  by  the  state  of  a  storage  reser- 
voir at  Portage  or  Mt.  Morris,  or  at  both  places,  which  would 
enable  the  state  to  impound  the  water  of  the  Genesee  during 
flood  periods  and  thus  protect  the  life  and  property  of  its  citizens 
along  the  course  of  the  river. 

The  ov^ow  of  the  beautiful  region  below  Mt.  Morris  not  only 
injures  or  destroys  soil  and  crops  and  interferes  with  the  best 
uses  to  which  the  land  might  be  put  but  through  stagnating  pools 
of  water  left  standing  on  the  flat  area  endangers  the  health  of 
local  residents  and  deters  others  from  locating  there.  The  staters 
responsibility  for  damages  thus  occasioned  is  well  recognised 
and  is  evidenced  by  the  payment  of  damages  to  the  citissena  of 
Rochester  by  the  state  on  account  of  the  flood  of  1865. 

By  the  construction  of  such  a  dam  or  dams  the  state  would 
be  fiiltilliiig  not  only  its  oblijrat  iun  to  protect  the  lives  and  prop- 
erty of  its  citizens  dwelling  along  the  river  but  also  would  be 
discharging  an  obligation  which  it  owes  for  interference  with 
water  rights.  The  state  is  now  taking  large  quantities  of  water 
from  the  Genesee  river  for  the  operation  of  its  canal.  This  is 
an  interflerenee  with  the  uninterrupted  flow  of  the  river  and  an 
impairnient  of  the  water  rights  of  property  owners  below  the 
point  where  the  water  is  abstrac*t<'d.  Enlargements  of  the  canal 
are  contemplated  and  there  are  h\  ])rogress  improvements  which 
will  require  a  still  larger  supply  of  wat»  from  the  Genesee  river. 
Tbis  additional  supply  can  not  be  taken  without  interfering  with 
valuable  water  rights.  The  recognition  by  the  state  of  the  un- 
just interference  with  these  rights  and  the  construction  of  a 
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reservoir  to  compensate  property  owners  for  damages  would  be 
uothing  neWy  for  the  state  Imub  already  acknowledged  this  prin- 
ciple by  creating  reservoirs  from  which  the  canal  conld  bj  no 
possibility  receive  water  for  the  express  purpose  of  indemnifying 
mill  owners  for  water  diverted  to  the  canal. 

But  aside  from  the  obligation  of  protecting  the  life  and  prop- 
erty of  its  citizens  and  its  liability  for  interference  vviik  water 
rights  by  the  abstraction  of  water  for  canal  purposes,  the  state 
should  undertake  the  construction  of  a  storage  dam  or  dams 
from  the  broad  standpoint  of  public  policy.  Fuel  is  becoming 
scarcer  and  scarcer.  It  is  a  well  known  proposition  that  the 
known  supply  of  anthracite  coal  will  be  exhausted  in  fifty  years 
and  it  is  obvious  that  with  the  tremendous  increase  in  the  use 
of  soft  coal  its  co8t  18  bound  to  increase  in  the  near  future.  At 
the  present  time  it  costt^  n  t  least  f65.(M)  per  horse  power  per  year 
to  create  steam  power.  The  proposed  regulation  of  the  flow  of 
the  Genesee  river  by  a  dam  at  Portage  alone  would  create  a 
permanent  power  of  60,000  horse  power.  To  create  this  power 
by  steam  would  cost  13,900,000  a  year.  The  cost  of  creating  and 
maintaining  water  power  would  probably  not  exceed  |10.00  per 
horse  power  per  year.  Thin  would  make  the  annual  cost  of 
60,000  horse  power  |600,000  which  would  show  an  advantage  in 
favor  of  water  power  on  this  river  alone  of  over  $3,000,000  per 
year.  This  sum  is  three  per  cent  of  1100,000,000.  The  sum  of 
$100,000,000,  therefore,  may  be  considered  a  ftiir  measure  of 
the  possible  value  of  the  Genesee  river  as  a  power  producer 
below  Portage.  This  is  a  p^^rmanent  value.  It  does  not  de- 
pend upon  the  deposits  of  oil,  gas  and  coal,  which  in  the 
course  of  years  become  exhausted.  If  the  state  could  utilise 
the  power  which  thus  might  be  created,  its  revenues  there- 
from would  be  large.  It  might  not  be  able  to  rent  the 
power  immediately  but  where  there  is  power  to  rent,  manu- 
facturers will  locate  and  it  would  not  be  long  before  manufac- 
turing plants  would  build  factories  and  gladly  pay  the  rental 
to  the  state.  This  is  illustrated  by  the  movement  of  various 
great  manufacturing  enterprises  from  other  parts  of  the  country 
to  Niagara  Falls  and  the  creation  of  absolutely  new  industries. 
This  argument  not  only  applies  to  the  (Genesee  river,  but  to  the 
other  rivers  of  the  state  where  the  possibilities  for  generating 
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power  are  present.  This  phase  of  the  question  and  its  great 
value  to  the  state  should  be  urged  to  the  end  that  the  state  may 
not  commit  the  folly  so  often  indulged  in  by  municipalities  in 
the  past  of  surrendering  valuable  franchises  without  adequate 

returns  to  the  public.  The  state  should  construct  the  dams  not 
only  80  that  it  may  di^fharge  its  obligations  but  so  that  it  may 
accept  the  opportunities  before  it  and  the  great  benefits  which 
Such  construction  would  afford. 

It,  therefore,  seems  to  your  sub-committee  that  the  general 
committee  should  collect  data  as  to  the  extent  of  the  overflows  of 
flie  Genesee  riv^,  examine  into  the  eauses  therefor  and  suggest 
the  construction  of  storapre  reservoirs  as  the  only  effectual  and 
conipieie  remedy  and  that  this  course  nhould  be  urged  because  of 
the  obligations  of  the  stato  to  protect  the  life,  health  and  prop- 
erty of  its  people,  its  liability  for  water  rights  with  which  it  lias 
interfered  and  is  likely  still  further  to  impair  and  because  the 
construction  of  such  storage  dams  ultimately  will  bring  great 
benefits  and  large  financial  returns  to  the  state. 

Rochester,  N.  Y.,  July  23,  1903. 

A.  J.  bodenbece:, 
Wh.  a.  buthebland, 

henry  b.  hathaway, 
lewis  p.  ross, 
daniel  p.  murphy. 
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Second  Report  of  tlie  Sub-Committee  on  Scope  to  tlie 
General  Committee  Appointed  to  To-operate 
with  the  State  Water  Storage  Commission. 


NEW  PLAN  OF  BAI8TNQ  MONEY  FOB  STOBAGE  DAM. 

MaYOB  RoDENBiiiCK  SUGGBSTS  THAT  TBH  PbOPE&TY  BbNEFIISD  BB 

ASSESSBD  FOR  OOST  OF  BbSSRYOIR. 

State,  City  and  Ommty  and  Property  Owners  Along  Bi/oer  to  hd 
Tamed  proportionately,^ Plan  to  he  Bitbmmed  to  the  State 
Flood  Commisekm  When  it  Meete  Here  To4iorrow, 

Mayor  Kodenbeek  suggested  a  new  plan  for  building  a  storage 
dam  in  the  Genesee  river  at  a  meeting  of  the  city  flood  oonunittee 
held  at  tbe  Gbamber  of  Gommerce  late  yesterday  afternoon.  Tbe 

suggestion  of  the  mayor  was  embodied  in  the  report  of  the  sub- 
committee on  ^'  scope,"  of  which  he  is  chairman,  and  contem- 
plates assessing  all  benefited  property  for  the  cost  of  the  dam  or 
reseryoir. 

It  is  proposed  that  the  state^  city,  county  and  property  ownera 
doing  business  along  the  river  be  assessed  proportionately  for 
the  storage  dam.  a  long  term  bond  issue  to  carry  out  this  plan 
being  suggested. 

^  In  the  report  which  the  sub-committee  presented  to  the  city 
oonunittee^  Jnly  28,  1902,  it  was  urged  that  the  city  eommittoe 
should  collect  statistics  as  to  the  extent  of  the  oTerflows  of  the 
Genesee  river.   This  work  has  been  done  by  the  sub-committee 

on  statistics,  which  will  present  its  report  at  this  session  of  the 
city  committee. 

«  From  the  report  of  tbe  sub-committee  on  statistics,  the  city 

conmiittee  will  be  enabled  to  draw  its  conclusions  as  to  the 
causes  of  the  frequent  oyerflows  of  the  river,  but  if  a  more  ez- 
hanstire  report  on  this  phase  of  the  question  is  desired,  further 


i^iyui^u^  Ly  Google 


220  Bbpobt  of  thb  Kbw  Yoek  Btatb 

information  might  be  secured  a  committee  especially  ap- 
pointed for  that  purpose. 

'*The  sab-committee  on  scope  in  its  report  to  tbe  city  com- 
mittee suggested  the  constmction  of  storage  leservolrB  as  tlie 
only  effectual  and  complete  remedy  which  would  fnlflU  the  obliga- 
tion of  the  state  to  protect  the  lives,  health  and  property  of 
its  people,  discharge  its  liability  for  interference  with  water 
rights  which  would  be  at  the  same  time  of  gieat  benefit  to  the 
state. 

*'The  committee  on  scope  did  not  undertake  to  outline  any 
plan  for  the  construction  of  suck  storage  reservoir  and  in  this 
supplemental  report  it  desires  to  dwell  upon  this  phase  of  the 
question  and  to  refer  to  the  three  methods  by  which  such  atoragd 
dams  might  be  constructed. 

It  has  been  urged  frequently  that  the  construction  of  stor- 
age reservoirs  for  tlu-  jnirpope  of  regulating  the  flow  of  the  river 
and  developing  its  water  power  should  be  undertaken  by  private 
enterprise.  This  is  insisted  upon  by  some  because  the  advan- 
tages will  accrue  largely  to  water  right  owners  from  the  con- 
struction of  such  reservoirs. 

"  It  must  not  he  forgolten,  however,  tliat  there  ai*e  great  in- 
terests besides  water  rights  that  will  be  benefited  by  the  con- 
struction of  such  storage  dams. 

There  will  be  benefits  to  the  state  of  New  York  resulting  from 
the  creation  of  a  vast  amount  of  proijerty,  in  furnishing  a  wat^ 
supply  for  the  Erie  ranal,  and  enlar^renient  thereof,  in  decreasing 
the  danger  of  damage  to  the  Erie  canal  from  floods  and  damage 
to  life  and  property  through  the  Erie  canal  and  by  reducing  the 
damage  to  property  in  the  city  of  Rochester  on  account  of  de* 
ficient  openings  in  the  a-queduct  carryinp  the  Erie  canal  across 
the  riMr;  to  the  owners  of  the  50.000  iui-es  of  rich  alluvial  flats 
which  will  be  protected  from  overtiow  and  thereby  largely  in- 
creased in  value. 

«  There  will  be  benefits  to  the  city  of  Rochester  by  improving 
the  health  of  the  city,  by  increasing  the  low  water  flow  in  warm 
weather,  by  rednc  in^i  the  danger  of  damage  to  prox)erty,  health 
and  life  by  floods;  by  making  it  possible  to  dispose  of  a  portion 
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of  tlie  sewage  of  the  city  by  emptying  it  into  the  river,  by  furnish- 
ing a  source  for  an  anlimited  supply  of  water  suitable  for 
manufacturing  irarposeB  aiid  for  protection  from  fire  and  for  the 
Sjprinkling  of  fltzeeta. 

There  will  be  beneAta  to  the  county  of  Mon]t>e  by  improving 
the  health  conditions,  developing  opportunities  for  new  enter- 
prises and  by  preventing  the  overtiow  of  a  large  ai-ea  of  low 
cultivated  landa;  to  the  county  of  Idvingaton  by  improving  the 
liealth  of  a  large  area,  developing  resources,  exempting  from  over- 
flow an  immense  acreage  of  tilled  flats  and  decreasing  the  dam- 
age by  floods  to  highways  and  bridges  and  the  interruption  of 
communication;  to  the  Erie  railroad,  the  Western  ^ew  York  & 
Pennsylvania  railroad  and  the  Lehigh  Valley  railroad  by  ez« 
emption  from  damage  by  floods. 

It  is  largely  because  of  these  diversified  interests  and  benefits 
that  private  capital  has  not  been  invested  to  an  extent  which  will 
afford  relief  to  all  concerned. 

On  April  29,  1898,  by  chapter  COS  of  the  laws  of  1898,  the 
Genesee  River  Company  was  incorporated  to  construct  and  use 
a  dam  or  reservoir  near  Portageville  for  improving  and  preserv- 
ing the  public  health,  checking  floorl,  furnishing  water  for  en- 
larging the  Erie  caual  and  for  uumicipal  purposes  and  developing, 
utilizing  and  disposing  of  the  watern  and  water  power  of  the 
river  and  its  tributaries  above  and  below  said  dam  or  reservoir. 

Tiiis  company  was  authorized  to  issue  stock  to  the  extent  of 
f3,000,0a0  and  to  increase  its  capital  stock  to  f 12,000,000.  The 
company,  however,  was  required  to  expend  at  least  10  per  cent, 
of  its  three  millions  of  capital  stock  on  tlie  work  of  construction 
within  five  years  from  the  day  of  the  passage  of  the  act  and  in 
default  thereof  it  was  provided  that  the  corp(»ration  should  be 
dissolved.   Its  time  limit  will  eicpire  April  28, 1903. 

"  It  is  not  likely  that  the  terms  of  the  act  will  be  complied 
with.  One  of  the  difiiculties  lies  in  the  fact  that  the  company 
has  no  authority  to  condemn  or  impose  any  portion  of  tke  burden 
of  eonstmcting-  the  reservoir  upon  the  existing  water  rights 
which  will  be  so  largely  benefited  by  the  construction  of  the  dams. 
These  water  rights,  particularly  in  the  city  of  Rochester,  are 
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almost  entirely  under  tlie  control  of  anofher  private  corporatioiu 

Until  satisfactory  arrangements  can  be  made  between  these  two 
companies  or  any  private  companies  authorized  by  the  state  to 
construct  storage  reservoirs,  it  is  difficult  to  see  how  the  project 
can  be  made  a  profitable  one. 

^  The  fact  that  the  company  organized  to  constmct  such  reser- 
voirs by  the  act  of  the  legislature  referred  to  has  not  seen  fit  to 
take  advantage  of  the  exienaive  and  valuable  franchise  granted 
to  it,  would  seem  to  indicate  that  there  are  grave  ^nancial  diffi- 
culties in  the  way  of  construction  of  storage  reservoirs  by  private 
capital, 

It  has  often  been  said  that  the  state  should  constmct  these 
reservoirs  and  in  support  of  this  contention  it  is  very  forcibly 
argued  that  the  state  is  abstracting  water  from  the  river  for  the 
supply  of  the  Erie  canal;  has  placed  obstructions  in  the  river 
which  are  a  menace  to  the  ci^  in  time  of  hlg^  water  and  that  it 
owes  it  to  the  people  who  are  affected  to  protect  their  lives, 
health  and  property  from  floods,  and  that  the  dams  will  increase 
the  asaessable  property  of  the  state  and  largely  benefit  the  state 
by  the  creation  of  additional  water  power. 

While  these  arguments  are  forceful^  there  are  practical  dif- 
ficulties in  the  way  of  securing  state  aid,  sufficient  to  construct 
the  dams,  aside  from  the  arguments  that  would  be  urged  by  other 
sections  of  the  state  that  this  locality  should. not  be  singled  out 
for  so  large  an  expenditure  of  public  monegw. 

**  The  constitution  contains  a  provision  which  requires  the  ex- 
penditure of  so  large  a  sum  of  money  as  would  be  necessary  to 
construct  storage  i^eservoirs  adequate  for  the  purpoi^es  mentioned 
to  be  submitted  at  a  general  election  to  the  people  and  to  re* 
ceive  a  majority  of  all  the  votes  cast  for  and  against  it  at  such  an 
election. 

"  If  a  bill  w^re  introduced  in  the  legislature  providing  for  an 

appropriation  for  the  construction  of  storage  reservoirs  for  the 
Genesee  river,  it  is  quite  likely  that  it  would  serve  as  an  en- 
couragement for  the  introduction  of  similar  bills  for  other  see- 
tions  of  the  state  and  swell  the  prospective  inveatment  of  the 
state  beyond  an  amount  which  the  people  of  the  state  would 
approve. 
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''Another  plan  wliicli  baa  not  been  fully  developed  or  discnBsed 
is  that  of  conatnictiiig  storage  reservoirs  and  levying  the  ex- 
pense np'on  the  property  benefited  thereby.   It  is  a  general 

practice  of  the  statu  to  k  nfer  upon  municipal  corporations  the 
power  to  make  public  improvements  and  assess  the  costs  upon 
the  property  benefited  thereby.  Thus  municipalities  have  au* 
tbority  to  construct  sewers  for  the  protection  of  public  health 
and  assess  the  benefits  upon  the  territory  that  is,  or  may  be, 
benefited  thereby.  These  assessments  extend  not  only  to  the 
property  which  is  connected  with  (he  sewer  but  property  which 
may  be  connected  some  time  in  the  future.  Cities  are  authorized 
to  open  new  streets  and  assess  the  costs  upon  territory  that  may 
be  benefited.  Pavements  are  likewise  constructed.  The  prop* 
erty  which  may  be  thus  reached  by  assessment  extends  not  merely 
to  the  tangible  real  estate,  but  may  include  any  rights  or  interest 
in  such  real  estate. 

These  rights  or  interests  would  include  water  rights  and 
franchises.  A  political  division  lihe  a  city  or  a  coun^  as  well 
as  an  individual  or  a  pnvate  corporation,  may  be  assessed  for 
these  benefits.  The  state  has  brought  itself  within  the  jurisdic- 
tion of  such  assessments.  By  such  assessiiK  nts,  therefore,  all 
political  divisions  and  all  interests  might  be  reached. 

The  exact  statute  under  which  these  assessments  are  to  be 
tarought  about  would  be  a  subject  for  most  careful  study  and 
discussion.  The  question  of  necessity  should  first  be  formally 
passed  upon.  The  state  commisBion,  which  has  been  appointed, 
will  submit  a  report,  which  will  serve  as  a  preliminary  report, 
and  which  might  form  the  basis  for  the  passage  of  an  act  creating 
a  commiBsion  to  file  a  formal  and  final  report  of  storage  reser- 
voirs  to  protect  the  life,  health  and  property  of  the  people  of  the 
state  affected.  The  present  state  commission  might  be  continued 
for  that  purpose  and  it  might  report  its  findings  upon  the  sub- 
ject of  the  necessity  to  the  courts. 

''After  the  submission  of  such  a  report  and  its  confirmation^ 
the  same  or  a  new  commission  might  then  examine  into  the  plans 
for  the  construction  of  reservoirs,  the  cost  thereof  and  the  estl* 
mated  expense  of  inaintuining  the  same,  the  area  and  interests 
to  be  benefited  and  the  share  of  the  expense  which  each  interest 
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Bhould  bear.  The  statute  might  provide  that  this  report  should 
then  be  submitted  to  the  courts  for  approval  or  disapproval.  On 
the  hearing  of  the  report  as  to  the  necessity  for  the  construction 
of  reservoirs  and  the  aflaeesment  therefor  all  parties  and  intereata 
conld  be  heard. 

"Bhould  the  second  report  be  confirmed,  the  commiaaioiimi 

might  then  be  authorized  to  issue  bonds,  the  proceeds  of  which 
would  be  su^ticient  to  carry  out  its  plans.  These  bonds  might  be 
made  a  lien  npon  the  properly  controlled  by  the  commiaaion  and 
the  bondholders  would  have  the  protection  of  the  previona  action 
of  the  courts  npon  the  proceedings  of  the  commission. 

"When  the  reservoirs  shall  have  been  constructed  the  (  oni- 
mission  might  proceed  to  levy  from  year  to  year  the  amounts 
necessary  to  pay  the  interest  on  the  bonds,  maintain  the  reaer^ 
voirs,  and  provide  for  sinking  funds  to  pay  the  bonds,  which 
wonld  be  issued  for  a  long  period  of  years. 

"  It  is  believed  that  the  vast  amount  of  new  property  which 
would  inevitably  be  prodm  t d  by  the  proposed  storage  of  waters 
would  so  materially  contribute  to  the  cost  as  to  reduce  the  assess- 
ments npon  present  values  to  the  minimum. 

"  These  plans  are  merely  suggested  by  the  sub-committee  on 
scope  for  discussion,  with  a  view  to  aiding  the  city  committee  in 
arriving  at  some  definite  plan  by  which  united  action  can  be  had. 

"A.  J.  KODENBECK, 
"  DANIEL  .B.  HUBPHY, 
"W.  A.  SUTHEBLAND." 

Tbe  above  report  will  be  presented  to  the  state  flood  commis- 
sion upon  its  visit  to  this  city  to-morrow  and  it  is  hoped  the 
visiting  officials  will  approve  the  plan  suggested  by  Major 
Bodenbeck, 

The  report  of  the  sub-committee  on  statistics,  published  in 

these  cohimns  yesterday,  will  also  be  turned  over  to  the  state 

coiiiiiiission.  * 

This  afternoon  the  local  Hood  committee  met  with  the  flood 
committees  of  Geneseo  and  Mt.  Morris  at  the  Chamber  of  Com- 
merce to  discuss  the  mayor's  plan  of  assessing  the  cost  of  the 
storage  dam. 
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Report  of  the  Sub-committee  on  Statistics,  etc.,  to  the  General  Com- 
mittee appointed  to  co-operate  with  the  State  Water 

Storage  Commission. 


BocHBSTBB,  K  Y.,  Auguai  14,  1902. 

To  the  Hon.  Henry  C.  Bebwsteb,  Ckairmmi^  and  other  members 
of  the  Committee* 

Your  Sub-eommittee  on  Statistics,  etc.,  begs  leave  to  report  as 

follow.^ : 

Previously  to  the  meeting  of  your  general  committee,  on  July 
23d,  your  efaairman  and  Mr.  Ocnmpangh  sent  out  a  large  number 
of  letters  to  people  along  the  Genesee  valley  asking  for  informa- 
tion relative  to  damages  from  the  flood,  and  also  with  reference 

to  peniianent  marks  of  the  flood. 

Immediately  after  the  meeting  referred  to,  a  general  form  of 
letter  was  drafted  and  sent  to  a  large  number  of  people  in  the 
territory  damaged  by  the  recent  floods.  The  letter  read  as 
follows : 

Rochester,  N.  Y.,  July  30,  1902. 
Dbab  Sib. —  Pursuant  to  the  provisions  of  chapter  406  of  the 
laws  of  1902,  Governor  Odell  appointed  a  commission  to  make 
investigations  to  ascertain  the  causes  of  the  overflow  of  the 

various  rivers  and  watercourses  of  the  state  and  to  determine 
what  can  be  done,  if  any  thing,  to  prevent  such  overflows. 

In  order  to  aid  the  commission  in  its  labors,  the  major  of  the 
city  of  Rochester  has  appointed  a  local  committee  to  investigate 
the  conditions  in  the  Genesee  valley,  where  floods  in  years  past 
and  twice  the  present  year  have  worked  injury  to  persons  and 
projierty,  in  the  city  of  Kochesler,  in  the  iuany  i)opulous  and  thriv- 
ing villages,  and  in  the  fertile  agricultural  lands  in  the  counties 
of  Monroe,  Genesee,  Wyoming,  Livingston  and  Allegany.  Btreet.'^ 
and  roads  have  been  washed  out;  houses  and  bridges  carried 
away,  cattle  and  crops  destroyed,  the  land  stripped  of  soil  and  the 
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streams  turned  into  new  channels,  thereby  destroying  landmarks 
and  rendering  yalnable  arable  lands  totally  nseless  for  years  for 

cultivation  and  grazing. 

In  view  of  the  importance  of  the  question,  both  to  the  individ- 
uals liable  to  damage  and  to  the  public,  the  undersigned,  a  sub- 
committee on  statistics,  etc.,  have  thought  it  proper  to  address 
this  letter  to  you  and  ask  3'our  aid  in  obtaining  data  which  .will  be 
presented  to  the  state  commission  and  which  mav  aid  it  in  formu- 
lating a  plan  for  the  amelioration  of  the  existing  conditions. 

The  committee  would  like  you  to  co-operate  with  it  in  obtain- 
ing, by  observation  or  otherwise,  the  following  information: 

a.  Location  of  high  water  marks. 

b.  Elevation  of  high  water  marks  above  low  water,  and  re- 
ferred to  eodsting  structures. 

c.  i.oeation,  dimensions,  area,  character  and  ownership  of  land 
oversowed. 

d.  Duration  and  maximum  depth  of  overflow. 

e.  Character  and  amount  of  damage  to  crops. 

f.  Character  and  amount  of  damage  to  livestock. 

g.  Character  and  amount  of  damage  other  than  to  crops  and 
livestock. 

K  Names  of  persons  who  have  information  on  the  above  ques- 
tions, or  who  can  give  testimony  before  the  conmiission. 

Informal  ion  on  these  matters  will  greatly  aid  the  committee 
iu  their  labors  and  may  result  in  important  measures  for  relief. 

Answers  may  be  sent  to  Mr.  £.  Ocumpaugh,  Secretary,  89  Main 
street,  East,  Rochester,  K.  Y. 

£.  A.  FISHER, 

Chairman, 
J.  Y.  ]\IcCLlNTOCK, 
E.  OCUMPAUGH, 
PIBERE  PUBOBLL, 
;  J.  J.  MANDERY, 

H.  S.  WOODWORTH, 
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fiztiacts  from  replies  thereto  are  as  follows : 

Mr.  Hbbbbbt  Wadswobth,  Avon,  N»  Y,,  referring  to  the  dam- 
age says,  In  the  main  the  allu\  ial  lands  along  the  Genesee  (and 
Canaseraga  creek)  are  frequently  flooded  to  a  width  estiinatt'd 
to  a\erage  one  mile.  From  liochester  to  Dansville  is  called 
60  miles;  say  50  square  miles  subject  to  inundation.  The  wise 
farmer  uses  these  lands  for  cattle  i>astnre>  for  which  purpose 
they  should  be  estimated  at  $35  per  acre.  These  lands  Include 
mnch  permanent  waste  lands,  just  how  much  it  is  impossible  to 
.estimate,  but  for  convenience  the  square  mile  may  be  called  60U 
acres  of  usable  land.  In  50  miles  there  are  then  BO^OOO  acres  at 
$36  per  acre — the  land  is  worth  f6r  pasture,  say,  $1,000,000. 
Permanently  guaranteed  against  inundation  these  territories 
would  invite  intensive  cultivation  and  mi^^kt  be  worth  $150  per 
acre.  This  would  entail  expensive  drainage,  tilling  and  road 
making — ( money  in  circulation) .  I  do  not  know  how  more  exact 
or  persuasiye  figures  could  be  made.'' 

(Signed)         HERBERT  WADBWORTH. 

Mr.  Wadsworth  also,  in  answering  the  questions,  says  that 
the  duration  of  the  overflow  is  generally  three  days,  and  that  the 
character  and  amount  of  damage  to  crops  was  entire  destruc- 
tion. He  also  names  persons  who  have  information  on  the  ques^ 
tion,  and  who  can  give  testimony  before  the  commission,  who  are 
as  follows : 

Mathow  Wiard,  Avon.  George  Dooer,  Avon. 

William  Markham,  Rochester   Charles  H*  Pierson,  Avon, 
and  Avon.  Charles  C.  Hovey,  Lima. 

Stephen  Ilosmer,  Avon.  Mortimer  E.  Koss,  Avon. 

Daniel  Lacy,  Avon.  Charles  House,  Avon.  (Cana- 

Justus  Williams,  Avon.  wagus.) 

Mr.  Allison  C.  Van  Allbn;  of  The  Avon  Eerald,  in  reply  says, 
''Between  the  Fowlerville  bridge  and  Markham's,  east  of  the 

W.  Y.  &  P.  R.  R..  there  appears  to  be  about  1,200  acres  of 
pasture,  800  of  timothy  and  1.300  acres  of  cultivated  crops.  A]v 
proximate  value  as  it  stood  before  the  freshet  —  pasture  at  $5 
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an  acre,  f 6,000;  timothy  at  $10  acre»  |8,U00;  cultivated 
crops  at  an  average  of  120  per  acie,  $26,000;  making  a  total  of 

f;4(),ooo. 

In  additiun  there  are  fencefi,  bridges  and  ilie  removing  of  the 
top  soil  of  many  acres  of  fine  lands,  which  of  coui'se  would 
mnount  to  several  thousand  dollars  more. 

I  have  noticed  the  highest  point  on  the  abutment  of  our 
bridge  of  '65  and  that  of  March,  last,  and  find  that  the  recent 
freshet  came  within  eight  inches  of  the  March  record.  I  will 
see  parties  on  the  low  lands  and  have  them  fix  stakes  so  that  the 
commission  may  get  the  record  when  they  come. 

Any  other  information  you  may  suggest  will  be  gladly  given 
at  the  earliest  possible  moment. 

(Signed)       A.  C.  VAN  ALLEN. 

Mr.  Elmer  J.  Williams,  Farmer,  West  Avon,  N,  Y,,  makes  a 
sketch  showing  location  of  tlooded  area  from  the  Erie  K.  K.  to 
York,  on  the  westerly  side  of  the  Qenesee  river.  He  says  The 
water  was  from  eight  to  ten  feet  deep  on  the  west  side  of  the 
flats,"  and  states  damages  sustained  on  various  farms  close  by 
his  place,  but  does  not  estimuie  the  pecuniarj^  loss. 

Mr.  L.  A.  Allen,  Superintendent  Genesee  Salt  Company,  Pif- 
fard,  N.  Y.,  says  The  writer  has  been  located  at  I*iilard,  N.  Y. 
the  past  fifteen  years,  on  the  west  side  of  the  Genesee  valley, 
overlooking  a  distance  in  said  valley  of  nearly  two  miles,  wbich 
at  time  of  floods  is  entirely  covered  with  water.  The  floods  of 
1902  have  been  the  most  destructive  to  the  writer's  knowledge, 
•  coming  at  a  time  when  crops  were  well  under  way;  the  same 
being  a  total  loss,  besides  washing  the  soil  badly,  leaving  the 
land  in  such  condition  that  further  operations  the  present  season 
is  an  impossibility.  After  a  flood  where  crops  have  been  under 
water,  the  odor  of  decay  is  not  only  disagreeable,  but  endangers 
the  health  of  the  inhabitants  the  entire  length  of  the  valley." 

Mr.  Wm.  a.  Brodie,  Manaf/er  for  Wadsicorth  Estate,  Geneseo, 
X.  y.,  writes  "  In  reply  to  question  (a)  Freman  Gilmore,  pro- 
prietor of  the  flouring  mill  at  Iron  bridge  in  Geneseo  can  give 
accurate  water  marks,  low  and  h^h,  for  many  years. 
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(b)  Same  reference. 

(c)  In  the  townb  af  Avon,  Geneseo,  Iidoester,  Groveland  and 
Mt.  Morris  there  are  hiiDdrecIs  of  acres  in  each  town  belonging 
to  W.  A.  Wadsworth.  ,  In  Avon^  Herbert  Wadsworth  has  aeyeral 
hnndred  acres  which  overflow.  James  S.  Wadsworth  and  Craig 
W.  Wadsworth  liave  a  thousjiiHl  acres  in  Geneseo  overflowed.  J. 
W.  Wadsworth  has  several  hundred  acres  in  Caledonia,  Leicester 
and  Groveland,  Mt*  Morris  also,  which  are  also  annually  over^ 
flowed.  Mrs.  Mary  Wadsworth  Chandler  has  several  hnndred 
acres  in  York  In  same  condition. 

(d)  Cannot  answer  ofthaud.  Great  depth  in  some  places. 

(e)  In  Mt.  Morris,  Leicester  and  Groveland,  of  my  own  knowl- 
edge, whole  crop  of  beans,  peas,  com  and  hay  were  entirely 

destroyed. 

(f)  In  Mt.  Morris  onr  own  ftoni^  belonging  to  W.  A.  Wads- 
worth, thirty-eight  steers  were  lost  in  March  last,  owing  to  rapid 
rise  of  water. 

(g)  Thei'e  has  been  great  damage  by  loss  of  soil  and  by  ob- 
literation of  original  boundary  lines.  At  every  flood  the  river 
changes,  and  good,  arable  land  is  lost  to  be  replaced  by  worth- 
less low  land. 

(h)  In  addition  to  the  persons  named  above,  1  will  add 

W.  W.  Willard,  Geneseo,  N,  Y.  Andrew  Gardiner,  Mt.  Morris, 

Joseph  Cameron,  Mt  Mi^ris,  N.  Y. 

N.  Y.  W^  S.  Gardiner,  Mt.  Morris, 

M.  W.  Lon^,  Moscow,  N.  Y.  N.  Y. 

John  F.  White,  Mt.  Morris,'  Smimcl  Ii-wiii,  Mt.  Morris, Y. 

Y.  M.  E.  Boss,  Avon,  N.  Y. 

I  conld  name  dozens  of  others,  but  only  mention  those  with 

whom  1  came  in  actual  contact  concerning  the  matter. 

Mr.  Edward  P.  Ward,  Attorney  at  Law,  Geneseo ,  N.  Y.,  wrote 
enclosing  a  clipping  from  the  Livingston  Rcpuhlican,  published 
in  Geneseo,  and  taken  from  the  issne  of  Jnly  10,  1902.  He  says 
that  Permanent  marks  showing  the  height  of  the  recent  floods 
may  be  seen  at  the  Gilmore  Mill  property  adjoining  the  river  and 
but  a  few  rods  distant  from  the  Erie  R.  K.  depot  in  Geneseo." 
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The  clipping  states  that  '^The  flood  of  last  March  raised  to 

a  point  within  nine  inches  of  the  liistuiical  high  \\  ater  mark  of 
1865,"  and  also  that  "  the  high  water  of  July  last,  reached  a  point 
four  inches  above  the  high-water  mark  of  last  spring  and  five 
inches  below  the  record  of  1865.  The  water  remained  stationary 
f^om  about  3  o'clock  Sunday  afternoon  nntil  an  early  hour  Mon- 
day morning,  and  then  began  to  recede  very  slowly  at  tirst." 

This  statement  is  of  interest  from  the  fact  that  the  high-water 
mark  of  the  July  flood  at  the  Court  street  dam,  in  Rochester,  was 
twenty  inches  lower  than  the  flood  of  March  3d,  referred  to,  while 
at  Geneseo  the  water  in  Jnly  was  four  incheB  higher  than  the 
high  water  of  ^farch  last.  The  loss  is  hgured  (in  the  clijtping) 
between  Sonyea  and  Geneseo,  at  $250,000,  and  states  furtUer  that, 
all  told,  the  damage  in  western  JHew  York  will  run  well  into  the 
millions. 

Ohablottb  W,  Pattison,  Portage,  N,  Y.,  writes  **With  my 

sister  I  am  the  owner  of  a  farm  of  ninety  four  acres,  silu  ited  on 
the  Geneseo  river;  thirty-five  acres  of  "  flats"  adjoining* the  riv&p 
at  the  village  of  Portageville.  Opposite  mj  farm  is  a  farm  of 
100  acres  owned  by  ^iel  O'Donald.  The  morning  of  the  flood 
his  farm,  my  thirty-five  acres,  and  river,  was  one  lake.  I  esti- 
mate my  loss  at  $1,300,  and  that  of  Mr.  O'Douald  at  not  less 
than  $8,000." 

Mr.  J,  E.  MuNN,  Oramel,  N.  Y,,  gives  the  location  of  high-water 
marks  at  Oramel  bridge,  and  says  that  one  mile  wide  the  entire 
length  of  the  river  bottom  was  ov^flowed.  The  duration  of  the 
overflow  was  three  days,  two  to  eight  feet  deep,  according  to  the 
bottom. 

The  amount  of  damage  to  the  crops  in  the  town  was  ^50,000, 
and  to  livestock,  $1,000;  bridges,  $20,000;  highways^  f 10,000; 
farms,  $60,000;  making  a  total  of  $131,000. 

He  says  further,  "  The  only  thing  to  help  the  farmers  out  sou.  h 
of  the  bridge  is  to  straighten  the  river  and  raise  its  banks. 
The  river  now  has  to  travel  at  least  three  miles  to  get  one,  making 
it  to  cut  across  farms  and  making  new  channels.  There  is  so 
much  that  can  be  done  that  it  is  difficult  to  name  all.'' 
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Mp.  W.  S.  Mills,  Postmaster,  Fillmore,  N.  T.,  Township  of 

Hume,  Allegany  County.  Mr.  Mills  says  "The  Genesee  river  at 
Fillmore  is  about  seventeen  feet  above  low-water  mark.  At  the 
time  of  the  Johnstowii  flood  the  river  wEs  eighteen  feet  above 
low-water  mark;  measurements  made  at  the  same  pier  of  the 
riveir  bridge.  At  flood  of  July  6th,  the  river  was  150  feet  wider, 
caused  by  washing  away  of  the  high  bank  at  the  time  of  last 
spring's  flood  and  the  one  of  July  6tb.  I  am  told  by  one  of  the 
oldest  inhabitants  that  the  river  was  nearly  three  feet  higher 
than  he  ever  knew  it  to  be  before.  On  July  6,  1902,  at  11  a.  m., 
all  the  lower  river  flats  were  submerged.  Duration  of  the  over- 
flow was  about  twenty-four  hours.  All  crops  destroyed.  I  have 
heard  of  a  few  instances  where  horses,  cattle  and  hogs  were 
drowned;  but  the  loss  of  livestock  is  not  large.  Other  losses 
were  sostained  by  almost  entire  loss  of  fences,  damage  to  a  few 
boildings  and  washing  away  of  land  by  the  changing  and  widen- 
ing of  the  channel. 

About  eight  inches  of  water  fell  between  the  hours  of  8  p.  m. 
and  3  a.  m..  on  Julv  6th.  Rome  claim  seven  inches  and  some 
eight.  Measurements  were  taken  from  empty  milk  cans  fully 
ezpoeed  to  the  rain.  The  greatest  part  of  damage  to  the  town- 
ship -was  from  creeks  and  small  streams.  Town  lost  sixteen 
bridges,  all  iron  but  two,  and  one  flonr  mill  that  had  stood  on 
the  same  found;!  i  ion  for  nineteen  rears  was  washed  awav." 

He  refers  for  furthe(r  information  to  the  following  reliable 
men  who  have  long  resided  in  the  vicinity : 

Geo.  E.  Minard^  Fillmore^  N.  T.  Ang.   Goodrich,   Mills  Miils^ 

Uriah  Stone,  Fillmore,  N.  Y.  N.  Y. 

Delos    Bengamine,    Fillmore,  H.  C.  Brown,  Hume,  N.  Y. 

N.  Y.  F.  I.  Campbell,  Wiscoy,  N.  Y. 

U  D.  Beynolds,  Bossbnrg,  N.  Y.  D.  B.  Gilbert,  Bossburg,  N.  Y. 

Mr.  F.  B.  Dodge,  Postmaster,  Mi,  Morris,  N.  T.,  says  I  have 
made  a  canvass  of  the  losses  cansed  by  the  recent  flood  —  I  have 

covered  a  territory  of  about  eijp^ht  miles  in  length,  extending 
from  Jones  bridge  to  almost  one  mile  south  (if  the  Sonyea 
Colony.  The  losses  will  amount  to  at  least  $235,000  in  this 
territory."  , 
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Dr.  William  P.  Spratling,  Craig  Colowy,  8<myea,  Y., 

sent  a  raap  of  the  Craig  i'olony  grounds  at  Son  yea,  and  indi- 
cated the  portion  of  their  h^nds  that  were  dania^^ed.  He  says 
the  water  on  the  flats  reached  a  point  about  eigkt  feet  above 
the  normal  level. 

Extracts  from  the  local  papers,  relative  to  the  July  flood, 
are  herewith  attached. 

Mt.  Morris  Enterprise,  July  9,  1902;  Livingston  Democrat, 
July  'J,  1902,  July  16,  1902;  Mt.  Morris  Union,  July  31,  1902. 

Rochester  Uwkm  and  Advertiser,  March  3,  March  4,  March  6, 
July  7f  July  8,  July  0,  and  July  10,  1902,  relative  to  both  floods. 

FLOOD  OF  JULY  6,  1902. 
Statbmbnt  by  Mb.  Herbert  Stull,  Rochester,  N.  Y. 

(1)  Town  of  Kush. 

Farm  owned  by  Mrs.  H.  S.  Budlong,  Adam  Eye, 
tenant,  adjoining  the    Stull  Farm,"  contains  408 

acres^  planted  with  potatoes,  beans,  etc.  Flood 
practically  destroyed  whole  crop  and  washed  away 


surface  soil. 

Say  400  acres  at  |10   |4,000  00 

(2)  Bcottsville.    Helen  S.  Budlong  iium.  200 
acres. 

190  acres  of  hay  destroyed  \   2,000  00 

(3)  South  of  the  "Eye"  farm  to  Livingston 

county  line.  800  acres  of  hay,  two  tons  to  acre. 

1,000  lony  at  ^5   25,000  00 

(4)  Stull  Farm  — ro«?»  of  Rush. 
60  acres  flooded  —  30  acres  of  crops. 

60  acres  at  |10.,.%   600  00 

(5)  West  side  of  Genesee  river,  between  Scotts- 
ville  and  bridge  at  Avon.   Search  farm. 

800  acres  at  $10   8,000  00 

Total   $45,000  00 
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The  committee  is  also  under  great  obligations  to  his  honori 
the  mayor,  for  a  personal  inyestigation  made  at  Ht.  Morris  and 

Geneseo.  a  fall  record  of  which  was  made  in  the  form  of  an 
exaniiital  ion  of  the  property  owners  who  could  give  reliable  in- 
formntioii  relative  to  the  damage;  the  full  report  of  which  is 
hereto  attached.  The  following  named  persons  gave  information : 


T.  L.  Hall,  Geneseo,  N.  T. 
Arthur   OummingSy  Geneseo, 
N.  Y. 

Willis  Willard,  Geneseo,  N.  Y. 
Frank  Hagen,  Geneseo,  N.  Y, 
Jos.  Blair,  Geneseo,  N.  Y. 
Jas.  Haley,  Geneseo,  K.  Y. 
John  McKay,  Geneseo,  N.  Y. 
John  Kellev,  Geneseo,  N.  Y. 
Jas.  Calihao,  Geneseo,  N.  Y. 
Michael    Donohue>  Geneseo, 
N.  Y. 

Wm.  Kwell,  Geneseo,  N.  Y. 

Chas.  Marsh,  Geneseo,  N.  Y. 
Mina  Averill,  Geneseo,  N.  Y. 
Chas.  Werner,  Geneseo,  2i,  Y. 
H.  B.  Dodge,  Geneseo,  N.  Y. 


Louis  Ohattman,  Geneseo,  N«  Y. 
Geo.  Rioe,  Geneseo,  N.  Y. 

Moffat  &  Lang,  Geneseo,  N.  Y, 
Neff  &  Neff,  Geneseo,  N.  Y. 
Edw.  Henrietta,  Geneseo,  N.  Y. 
Fred  Nexon,  Geneseo,  N.  Y. 
Broffatt  &  Worcester,  Moscow^ 
K.  Y. 

John  C.  Brown,  Piffard,  N.  Y. 
Teall  &  Fitzgerald,  Geneseo, 
Y. 

Holden  &  Golbin,  Geneseo,  N.  Y. 
Wm.  Mann,  Wadsworth,  N.  Y. 

Joliu  Rossburg,  I'iilard,  N.  Y. 
Jas.  Filmore,  Piffard,  Y. 
Samuel  Finley,  Geneseo,  N.  Y. 


and  a  summajy  of  the  damages  that  these  pmons  sustained,  and 
other  persons  in  the  Immefdiate  vicinity,  of  which  they  had  per* 

sonal  knowledge,  was  about  |200,000.  The  gross  Jiiiiount  of 
damages,  as  estimated  in  the  testimony  and  letters  was  about 
1800,000. 

DaMAQBS  in  KOCHEbTEB. 

The  July  flood  did  vei^  little  damage  in  the  city,  the  elevation 
of  the  water  at  the  dam  being  nearly  two  feet  lower  than  that  of 

the  March  flood.  The  March  flood,  however,  was  the  cause  of 
a  hir^^e  amount  of  daniagre,  and  had  it  not  been  lor  the  prompt 
action  of  the  assistant  superintendent  of  public  works  in  putting 
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[n  a  temporary  dam  at  the  OlariBsa  street  bridge^  the  damage 
might  have  been  very  fierions^  both  to  the  canal  and  to  the  city. 

The  actual  damages  consisted  in  tlie  lilling  of  the  cellars  of 
buiUliiigs  along  Exchange  street,  from  Hubbell  park  to  the  Erie 
canal,  from  an  overflow  of  the  river  into  Exchange  street.  This 
water  also  gorged  the  Exchange  street  sewer  which  empties  into 
the  outlet  sewer  passing  through  Main  and  Front  streets.  Other 
damages  by  the  same  flood  were  the  filling  of  nearly  all  the 
cellars  on  Front  street  and  a  large  number  on  the  eiist  side  of 
Mill  street,  from  the  overflow  of  the  river  between  Main  and 
Andrews  streets  into  Front  street. 

Considerable  damage  was  also  occasioned  by  the  flooding  of 
cellars  on  Main  street,  due  to  the  outlet  sewer  in  Main  and 
Front  streets  becoming  surcharged  and  thus  forcing  the  waters 
into  these  cellars. 

The  appended  map  of  the  city  shows  the  elevations  of  the 
water  in  various  parts  of  the  city,  and  also  the  area  where 
damage  occurred. 

Monlion  should  also  be  made  of  the  break  in  the  river  bank 
suuth  of  the  Erie  R.  R.  by  which  the  water  from  the  river  flowed 
into  the  Erie  canal  feeder  on  the  east  side  of  the  river.  This 
water  was  prevented  from  entering  the  canal  by  an  ice  gorge 
at  its  entrance,  and  overflowed  the  feeder  banks  on  the  easterly 
side  and  did  a  large  amount  of  damage  to  the  property  in  Mt. 
Hope  avenue  and  adjacent  property  between  the  Erie  canal  and 
Clai'issa  street. 

The  city  was  also  in  great  danger  from  an  overflow  of  the 
river  into  the  former  Genesee  valley  canal  now  occupied  by  the 
tracks  of  the  Pennsylvania  B.  B.  Company.   The  water  at  the 

bend  above  the  Vacuum  Oil  Company  came  within  a  very  few 
inches  of  the  top  of  the  narrow  embankment  between  the  main 
track  of  said  railroad  and  the  river.  An  overflow  at  this  place 
would  have  done  a  large  amount  of  damage  to  the  westerly  part 
•of  the  city. 

While  it  is  not  the  province  of  this  committee  to  sncr crest 
remedies,  it  may  be  proper  in  this  connection  to  call  special 
attention  to  the  fact  that  the  great  danger  to  the  city  from  floods 
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sneh  as  occurred  in  1866  comes  from  constractions  which  are 
owned  or  controlled  by  the  stata  The  damage  done  on  the 

eastei'lv  side  of  the  river,  and  the  danger  of  very  great  damage 
to  the  eastern  part  of  the  city,  is  occasioned  by  the  presence  of 
the  Erie  canal  feeder  extending  from  the  dam  at  the  rapids  to 
the  krie  canal,  a  distance  of  ahout  two  milea. 

On  the  westerly  side  of  the  city  mention  has  also  been  made 
of  the  danger  to  that  portion  of  the  city  by  an  overflow  into  the 
ioiiiicr  Genesee  valley  canal.  The  control  of  this  property,  so 
far  as  necessary  to  protect  the  city,  is  believed  by  us  to  be  in 
the  state. 

Another  serions  menace  is  the  Erie  canal  aqueduct.  The  com- 
missioners investigating  the  18^  flood  in  their  report  point  out 

that  ihe  piers  supporting  this  structure,  instead  oL  being  built 
parallel  with  the  stream,  run  partially  across  it,  thereby  ma- 
terially increasing  the  amount  of  obstruction.  The  commis- 
sioners also  point  out  that  during  the  flood  trunks  of  trees,  logs 
and  timber  lodged  against  the  aqueduct  and  closed  a  consider^ 
able  portion  of  the  waterway  through  the  arches.  The  situation 
is  illustrated  in  the  report  of  Mr.  Kafter  to  the  state  engineer 
in  the  year  1S9G. 

In  this  connection  attention  is  called  to  a  profile  of  the  Genesee 
river,  from  the  upper  falls  to  the  dam  at  the  rapids.  This  profile 
shows  a  line  representing  as  near  as  can  be  ascertained  the 
elevatioiis  of  the  water  in  the  flood  of  1865.  This  line  shows  the 
result  of  an  investigation  in  1893  by  Mr.  J.  Y.  McGlintock,  now 
commissioner  of  public  works,  of  the  reported  high-water  narks 
of  1865.  Oth^  data  relating  to  floods  in  1873,  1879,  1893  and 
1894  are  also  shown,  together  with  profile  of  the  high- water  of 
1896  and  March,  1902.  There  is  also  attached  a  map  of  the 
city,  on  a  scale  of  1,200  feet  to  the  inch,  on  which  is  shown  ele- 
vations of  the  high  water  of  March,  1902,  together  with  a  shaded 
area  where  damage  occurred. 
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Maximum  Flood  Flow  of  tub  Gbnbsbb  Bayer  at  BocassTEB. 

The  chairman  of  your  committee  in  1896  co-operated  with 

Mr.  Emil  Kuichling,  civil  engineer,  in  an  estimate  of  the  max- 
iniiim  flow  of  the  river  in  the  April  tlood.    The  maximum  flow- 
was  estimated  by  us  at  30,000  cubic  feet  per  secoud.    As  the  river 
in  the  March  flood  of  this  year  was  at  almost  exactly  the  same 
height^  the  flow  may  be  taken  at  about  the  same  quantity. 

Elevations  of  the  Biyeb  at  Court  Stbbbt  Dam. 

Daily  elevation  of  the  river  at  the  Court  street  dam  have  been 
taken  by  this  oflSce  since  1893,  and  a  table  showing  the  maximum 
and  minimum,  and  average  monthly  elevations  since  that  time,  is 
appended  hereto,  together  with  a  diagram  showing  the  maximum 
monthly  elevations  for  the  same  time;  also  a  diagram  showing 
the  hourly  elevations  of  the  water  at  the  March  and  July  floods 
of  1902, 

Flood  Maeks. 

Elevations  of  the  high  water,  in  both  the  March  and  July 
floods,  at  \  arious  points  in  the  city,  have  been  taken.  Marks  of 
the  tloods  along  np  the  Genesee  valley  have  been  preserved  so 
that  elevations  of  them  can  be  taken,  when  desired.  The  division 
engineer  of  the  Bennsyivania  B.  B.  has  noted  the  eleyations  of 
the  high  water  along  that  railroad. 

Damages  to  Railroads  in  the  Genesee  Valley. 

The  Rochester  division  of  the  Pennsylvania  B.  B.  (the  former 

Genesee  Valley  Canal  Railroad),  was  by  the  terms  of  its  charter 
built  substantially  along  the  line  of  the  Genesee  valley  canal, 
from  Rochester  to  Hinsdale. 

The  canal  closely  followed  the  river  valley,  from  Rochester 
to  Mt.  Morris,  a  distance  of  about  thirty-seven  miles,  and  the 
valley  of  the  Canaseraga  and  Kishaqua  creeks,  tributaries  of  the 
Genesee  river,  from  Mt.  Morris  to  Portage  gorge,  about  seven- 
teen miles;  from  Portage  gorge  to  Oraniel,  a  distance  of  about  ^ 
twenty-three  miles,  the  canal  was  built  along  the  westerly  side 
of  the  river  valley,  and  from  Oramel  to  the  summit,  a  distance  of 
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about  twelve  miles^  the  river  canal  followed  generally  along  the 

course  of  the  lilack  creek  and  other  tributaries  of  the  Genesee 
river. 

The  damage  to  this  railroad,  both  to  its  roadbed  and  by  intor- 
mption  of  trafSc,  was  large  in  both  the  March  and  July  floods, 
bat  more  especially  in  the  Jnly  flood.  Traffic  was  entirely  sus* 
pende<l  for  fully  one  week.  The  tracks  were  overflowed  by  the 
river  in  numerous  places  from  Genesee  Jvmction  to  Mt.  Morris. 
The  damages  to  the  roadbed,  however,  were  not  serious  in  this 
section.  Some  damage  occurred  near  the  Erie  railway  bridge 
in  the  Portage  gorge  by  the  washing  away  of  a  retaining  wall 
at  the  foot  of  an  embankment  by  the  Genesee  river. 

The  river  also  took  away  portions  of  the  roadbed  between 
Fillmore  and  Oramel.  The  greatest  damage,  however,  was  prob- 
ably occasioned  by  the  streams  tributary  to  the  Genesee  river. 

The  proposed  dam  at  Portage,  described  at  length  in  the  report 
of  Mr.  Rafter  to  the  state  engineer  and  found  in  the  State  En- 
gineer's Report  of  1896,  would  set  the  water  back  to  a  point  be- 
tween Hougliton  and  CuTiadea,  and  would  cover  the  territory 
along  the  line  of  the  I'eniisvlvania  Kailroad,  where  the  greatest 
damage  occurred.  The  line  between  the  points  in  question,  in 
case  the  dam  waa  built,  would  be  located  at  a  higher'  elevation 
and  beyond  the  reach  of  future  floods. 

The  Erie  Railway's  Rochester  braiiih  was  overflowed  between 
its  station  and  Clarissa  sirett  bridge,  in  the  city,  and  traflQc  sus- 
pended for  several  days  in  both  the  March  and  July  floods.  Con- 
siderable damage  was  also  done  to  the  western  division,  from 
Seio  to  Belvidere. 

The  Lehigh  Talley  Railroad  was  also  interfered  with  in  the 
city  between  its  station  and  Clarissa  street  bridge. 

The  Buffalo,  Rochester  &  Pittsburg  Railroad  also  suffereid  dam* 
age  along  tributaries  of  the  Genesee  river,  on  some  portions  of  Its 
line. 

Genesee  River  Floods. 

Mrs.  Jenny  Marsh  Parker,  in  her  book  entitled  Rochester, 
a  Story  Historical,**  on  pp.  370  and  371,  states  that  ^  the  early 
settlers  learned  from  the  Indians  that  aliout '  1805  a  great  flood 
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did  occur,  occasioDed  no  doubt  by  the  accumulation  of  ice  at 

Avon/  thus  setting  tlie  water  back  on  the  Genesee  flats."  Speaka 

also  of  one  in  1835,  1S57  and  1SG5. 
In  legard  to  the  flood  of  October,  1835,  Mr.  W.  F.  Peck,  in 

his  book  entitled  ''History  of  Rochester/'  states  that  Mr. 

Harvey  Ely,  a  former  citizen  of  Rochester,  estimated  the  qnantitj 

of  water  flowing  at  about  3G,0()0  cubic  feet  per  second.'' 

This  is  also  referred  to  by  Mr.  George  ^\.  Rafter,  who  also 
speaks  of  report  of  F.  C.  Mills  relative  to  Genesee  vallej  canal. 
Assembly  Document  Ko.  73,  1837,  page  6d. 

In  1857,  February  8th,  the  river  rose  carrying  away  the  greater 
part  of  the  old  bridge  across  Main  street. 

The  great  flood  of  18G5,  March  ITth,  is  mentioned  in  both  Mrs. 
I'ariier's  and  Mr.  Peck's  books,  and  on  page  G4()  of  Mr.  George  W. 
Rafter's  report  to  the  state  engineer  in  1896,  is  spoken  of  at 
length.  ''The  estimated  damage  to  property  is  stated,  in 
Rochester  newspapers,  to  have  exceeded  |1,OOD,000.** 

In  connection  with  iliis  great  flood  reference  is  made  to  the 
report  of  the  Flood  Commission  of  18G5,  whereby  certain  com- 
missioners, citizens  of  Rochester,  were  by  legislative  enactment 
appointed  to  "  inquire  into  and  ascertain  the  cause  or  causes  of 
the  inundation  of  the  city  of  Rochester  by  the  water  of  the 
Genesee  river,  and  what  measures  were  necessary  and  proper  to 
guard  against  or  preventing  a  recurrence  of  such  an  inundation." 
Bee  pages  642-644  of  IState  Engineer's  Keport  for  189G,  and  As- 
sembly Document  No.  117,  Session  of  1866.  (In  Uniyersity 
Library.) 

The  common  council  of  the  city  of  Rochester,  through  a  special 
commission  termcil  River  Committee,"  reported  to  the  coniiiioQ 
council  as  to  (he  most  practicable  and  economical  measures  to 
provide  a  sufficient  channel  for  the  Genesee  river  through  the 
city  of  Rochester  and  prevent  damage  by  floods.  See  Report 
of  Common  Council,  1865-1866,  pages  217-221. 

This  committee  presented  two  plans: 

(1)  To  guard  against  the  flooding  of  the  feeder  and  the 
Genesee  vaUey  and  Erie  caml. 
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(a)  By  removing  the  unused  guard  lock  to  a  position  further 
south  of  its  then  location  and  erection  of  a^all  on  the  west  side 
of  the  riv^,  from  Johnson  dam  to  high  gronnd  neaar  the  foot  of 
Edinburgh  street. 

(b)  Another  archway  in  the  aqueduct  and  quarrying  out  of 
riyer  bed  above  and  below  aqueduct. 

And  (2)  ILxcavatin*;  a  tunnel  iu  the  river  bed  extending  from 
a  convenient  point  above  tlie  foot  of  the  fails  on  the  west  side 
under  Front  street^  or  the  river,  to  a  point  between  Main  street 
bridge  and  the  aqueduct. 

This  tunnel  scheme  was  originally  suggested  by  the  legisla- 
tive coniiiiission  as  reported  in  Assembly  Document  No.  117, 
Session  of  1866.  Copy  of  this  in  University  Library  as  follows : 
**  To  make  an  excavation  in  the  bed  of  the  river,  from  brink  of 
falls  to  a  point  midway  between  Main  street  and  aqueduct/' 
such  excavation  to  be  seventy  feet  on  top  and  fifty  feet  on  bottom, 
with  ;i  depth  of  fourteen  feet  at  brink  of  falls  and  six  feet  at.  its 
south  end. 

Gen.  I.  F.  Quinby,  the  expert  engineer  of  this  commission, 
recommended  the  following  work  as  a  means  of  protection : 

(1)  Increase  Hie  area  of  openinj^'s  in  the  embankment  of  the 
B.      Y.  &  Erie  Kaiiroad,  from  Ganawaugus  to  Avon. 

(2)  Construction  .of  a  revetted  dyke  across  the  head  of  gorge, 
between  Genesee  Valley  canal  and  Genesee  valley  railroad  bridge. 

(3)  Removal  of  all  obstructions  in  and  about  the  east  arch 
of  Main  street  bridge. 

(4)  Construction  of  wall  over  coping  south  end  of  Main  street 
bridge,  and  of  a  wall  from  west  bridge  abutment  to  Ghapin's 
Mill. 

(5)  Cutting  of  openings  in  iower  and  upper  dams  equal  In 
lengtli  to  one-half  length  of  dam. 

(6)  Bemoval  of  the  portion  of  old  aqueduct  jutting  out  into 
river. 

(7)  Construction  of  detached  fenders  above  aqueduct  and 
Main  street  bridge. 
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(8)  Wall  above  Genesee  valley  canals,  etc. 
The  report  is  given  in  full  in  the  appendix. 


Watse  way  Akbab. 

Mr.  George  W.  Bafter,  in  the  State  Engineer's  Report  of  1896^ 
gives  the  following  table  as  the  area  of  the  bridges  and  the  Erie 

catial  aqueduct  in  this  city. 

(1)  Aqueduct   4,308.30 

(2)  Conrt  street  bridge    5,081.00* 

<3)  Main  street  bridge   : .  3^67.00 

(4)  Andiews  street  bridge    4,511.00 

(5)  Central  avenue  bridge   4,450.00 

The  forep;uiii<^  data  relative  to  tlo(xl8  in  the  Genesee  valley 
were  collected  by  Mr.  William  Kadoiihurst,  W  ater  Works 
Assistant  Engineer. 

RaINFALIj. 

The  report  of  the  Weather  Bnreau  at  Ithaca  gives  the  rainfall 
at  the  following  places  on  the  Genesee  river  watershed,  beginning 

with  February  28th  and  ending  witli  Mai'ch  3d,  1902,  as  follows: 


Angelioa  

Atlanta  

Avon  

Bolivar  

IltMiilock  Lake. 
iNunda  


Fob.  28. 

March  1. 

Maneh  2. 

MarehS. 

•  m 

0.55 
0.33 

0.51 
0.38 
0.21 

0.31 

0.20 

0.19 
0.40 

0.35 
0.18 

0  m 

0.13 

O.07 
0.05 

6.74 

0.30 

0.23 

It  will  be  seen  that  the  flood  of  March  was  due  almost  en- 
tirely to  the  melting  of  snow  mid  not  to  an  excessive  rainfall. 
Copies  of  said  reports  are  hereto  attached. 

*Thu  is  the  opening  of  the  river  arches  beiow  the  level  of  the  flood  of  1865;  in  addition  the 
arehea  tnw  the  Johnaon  and  Seymour  raceway  have  an  opei^s  of  790  eqaan  feet  and  the  Ene 
canal  anhea  of  49S  aquare  feet. 
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Rainfall  of  July  Flood. 

The*  rainfall  for  the  July  flood,  beginning  with  July  3d  and 

endiug  Willi  Julj-  6,  1902,  at  Ike  same  places,  is  as  follows: 


July  3. 

July  4. 

July  5. 

July  6. 

0.63 
0.62 
0.30 
1.84 
0.42 

0.66 
0.77 
0.43 
0.66 
1.39 

4.50 
1.58 
2.01 
1.66 
2.44 

At&ata.  

Btnlook  Lalnk, . ,  j , , , .      . .  ^ 

The  weather  report  for  July  has  the  following  note  with 
reference  to  the  precipitation  in  June  and  July,  1902: 

"The  precipitation  for  June  and  July,  1902,  waa  very  exces- 
Bive,  amounting  at  a  few  stations  to  nearly  fifty  per  cent,  of  the 
annual  piecipitation.  The  annual  rainfall  for  New  York,  aver- 
aged from  records  of  stations  with  normals,  is  37.81  inches.  By 
referring  to  the  above  chart  it  will  be  seen  that  the  total  precipi- 
tation f(vr  the  two  months  in  question  amounted  to  twelve  inclies 
or  more  over  more  than  half  of  the  state,  and  fifteen  inches  or 
more  in  a  considerable  flection  of  western  and  also  in  parts  of 
eastern  New  'fork,  while  eighteen  inches  <»  more  were  reported 
in  parts  of  Allegany  county." 

A  copy  of  the  weather  report  for  July  is  also  appended. 

This  report  is  limited  jii-norally  to  conditions  in  the  Genesee 
river,  from  Hochester  to  BolfaF^t,  a  distance  of  about  eighty  miles. 
Pamage  from  water  in  this  territory  was  caused  by  the  flood  flow 
of  the  river,  and  not  by  excessive  rainfall  upon  the  territory 
itself,  as  was  the  case  in  much  of  the  higher  territory  on  smaller 
streajiKs  tributary  to  the  river. 

The  gross  estimate  of  damages  that  occurred  in  the  portion  of 
the  Genesee  valley  covered  by  this  report  has  been  previously 
stated  at  |800,000.  The  large  damage  to  the  railroads,  both 
from  the  destruction  of  the  roadbeds  and  the  interruption  of 
traiBc,  have  not  been  included,  nor  any  loss  to  the  general  public 
adjacent  to  the  flooded  area  from  cutting  off  for  a  long  time  the 
use  of  the  traveled  highways. 

The  total  damage,  therefore,  in  and  adjacent  to  the  territory 
flooded  would  be  much  larger  than  has  been  stated. 

16 
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It  has  been  the  purpose  of  your 'committee  to  confine  the  report 
to  damBges,  the  cause  of  which,  to  some  extent  at  least,  is  sub- 
ject to  control. 

Estimates  of  tlie  influence  upon  the  flood  flow  of  the  Genesee 
river  of  storage  dams  in  the  Genesee  valley  ran  be  found  in  the 
Annual  Eeport  of  the  State  Engineer  and  ^Surveyor  for  the  fiscal 
year  ending  September  30,  1894,  at  pages  E90  and  893,  and  also 
in  the  report  for  1896,  pages  720-726.  Other  statistics  relative 
to  the  horse  power  of  the  Genesee  river  may  be  fonnd  in  the  1896 
report  referred  to. 

Attention  is  again  called  to  the  exhibits  hereto  appended,  viz : 

No.  ].  Table  giving  elevations  of  the  Genesee  river  at  Court 
street  dam  in  liochester. 

Nos.  2,  3  and  4.  Views  showing  conditions  existing  in  Oen- 
esee  river  on  March  3d,  1902. 

No.  5.  Extraets  from  Mt.  Morris  Enterprise  and  Livingston 
Democrat,  July  9,  1902;  Mt,  Morris  Enterprise,  July  16,  1902, 
and  Mt.  Morris  Union,  July  31, 1902. 

No.  6.  Extracts  from  Union  and  Advertiser,  Rochester,  of 
March  3,  4  and  5,  and  July  7,  8,  9  and  10,  1902. 

No.  7.  Map  showing  elevations  of  high  water  in  city  and  ap- 
proximate territory  flooded.  (Plate  II.) 

No.  8.  Diagram  wliowiiig  hourly  elevations  of  the  Genesee  river 
at  Court  street  dam  during  floods  of  March  and  July,  1902. 
(Plate  III.)  * 

No.  9.  Diagram  showing  monthly  maximum  elevations  of  the 

Genesee  river  from  March,  1893,  to  August,  1902.   (Plate  IV.) 

!No.  10.  Profile  showing  elevations  of  the  flood  flow  of  the 
Genesee  river  in  1865,  1873,  1879,  1893,  1894,  1896  and  1902. 
(Plate  V.) 

No.  11.  Weather  bureau  report  for  February,  1902, 

No.  12.  Weather  bureau  report  for  March,  1902. 

No.  13.  Weather  bureau  report  for  July,  1902. 

No.  14.  Testimony  taken  at  Mt.  Morris  and  Geneeeo  July  31 
and  Augrust  1,  1902,  by  Mayor  Kodenbeck  and  E.  Ooumpaugh, 
relative  to  damages  by  flood. 
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Tn  addition  to  the  foregoing  we  offer,  by  perniisyiou  of  Mr. 
Bafter,  Edhihit  No.  15,  being  a  report  of  George  W.  Rafter,  en- 
gineer in  charge  of  the  Genesee  Ki?er  Storage  Surveys. 

No.  16.  High  water  mark  along  Pennsylvania  Bailroad. 

^o.  17.  Keport  of  river  committee,  1866. 

Bespectfally  submitted, 

£.  A.  FISHER, 

CfutiTfium, 
J.  Y,  McCLl]S'TOCK, 
E.  OCUMPAUGH, 
PIERRE  I»UKCELL, 
J.  J.  MAKDEBY, 
H.  S.  WOODWOBTH. 
Sulhcommittee  on  StiUistic8,  etc. 
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Exhibit  No.  5. 

[Mount  Hon  is  Enterprue,  Wednesday ^  July  9,  1902.J 

A  DELUGE. 

'  MoBT  Dbstbuctivb  Flood  Evbe  Known. — Kothinq  Equai.8  it  in 
THE  History  op  the  Gbnsbbb  Vallbt. 

Loss  in  WcsUrn  Xcw  York  in  the  Millions. — In  This  Valley  HaTf 
a  Millifm  Dollurs. — Many  Farmers  Ruined.— From  Damville 
to  Rochester  the  Yalley  a  Lake, — Winters  &  PropMVa  Loss 
135,000.  —  jVo  Trains  on  Pennsfflmnia  Bailrcad, — John  F* 
Whites  Loss  |20,000.-~ilf«l«m«  of  Worms, 
The  down  pour  of  rain  of  Friday  night  and  Saturday  incliid- 
ing  cloud  bursts  south  of  this  valley,  added  to  the  creeks  and 
river  at  full  bank  from  the  heavy  rains  of  three  days  before,  d» 
stroyed  all  boundaries  of  creeks  and  Genesee  river  and  over  the 
banks  the  waters  spread  in  every  direction,  sweeping  from  the 
face  of  the  earth  hut)  li*  (Is  of  thousands  of  acres  of  farm  lands 
covered  with  hue  iriowiu^  crops  consisting  of  onions,  beans,  peas, 
wheat  and  oats,  and  the  hay  crop  in  the  act  of  being  harvested. 
The  destruction  of  property  is  simply  appalling  and  inestimable. 
Added  to  the  loss  of  growing  crops,  is  the  destruction  of  fences, 
buildings  and  the  washing  away  of  the  subsoil. 

In  addition  to  this  comes  a  lioavv  loss  to  towns  suf^lained  by 
the  washing  out  of  highways,  sluices  and  bridges  increasing  the 
taxes  and  adding  additional  burdens  to  farms  laid  waste  by  the 
flood. 

The  railroad  companies  in  this  valley  will  suffer  great  losis  by 
the  waBhiug  out  of  the  tracks  and  the  destruction  and  damage 
to  bridges. 

In  this  town  the  loss  is  appalling  and  will  partially  or  wholly 
ruin  some  of  our  farmers.   It  comes  so  late  in  the  season  that 

there  is  no  opportunity  to  replant  with  some  olhor  crop. 

Winters  &  rro])het  found  on  examining  their  lands  that  were 
flooded,  after  the  water  had  receded,  that  their  loss  is  far  in 
excess  of  their  gravest  fears  and  that  one  thousand  acres  of  late 
peas,  which  would  have  been  not  only  an  excellent  yield  but  of 
very  fine  quality,  entirely  destroyed,  and  their  loss  placed  at  a 
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very  low  estimate  is  |35,000.  Tliis  includes  their  pea  crop  for 
their  canning  factory  at  Geneseo«  Aside  from  the  loss  of  the 
entire  crop  of  late  peas,  which  they  would  have  begun  harvesting 
this  week,  their  sweet  corn  crop  is  qnite  a  heavy  loss  in  addition. 
This  is  a  terrible  blow  to  this  industry  and  will  not  only  be  felt 
by  the  proprietors  but  also  by  the  laboring  people  who  will  be 
thrown  out  of  employment.  The  loss  to  Winters  &  Prophet 
even  exceeds  the  actual  loss  of  crops,  as  they  will  not  be  able  to 
fnlflll  contracts  made.  It  don't  seem  possible  that  the  parties 
could  or  would  hold  them  responsible  for  failure  in  the  destruc- 
tion of  property  by  the  elements,  or  an  act  of  God.  Their  fac- 
tory in  Geneseo  is  closed ;  here  they  will  pack  fur  a  few  days^ 
-  peas  raised  on  land  not  flooded. 

Mr.  B.  Sweet  has  125  acres  of  com  and  wheat  washed  away. 
His  farm  is  on  the  south  bank  of  the  Genesee  river  and  a  portion 
of  the  river  is  running  tiirough  it,  not  only  destroying  his  crops, 
but  with  the  earth  soft  and  under  cultivation,  has  swept  the 
subsoil  away,  making  the  land  almost  valueles:^.  In  addition  to 
this  his  fences  have  been  carried  away  and  his  large  red  barn 
undermined  and  turned  on  its  side.  Mr.  Sweet's  loss  of  crops, 
bnildings  and  farm  vnll  amount  to  $10,000. 

The  loss  of  INIr.  Geo.  White  and  liis  son  John  will  amount  to 
over  $^8,000;  they  have  5U0  acres  of  grass,  wlieat,  beans,  peas  and 
oats  submerged,  and  in  several  places  on  their  farm  a  good 
stiff  current  was  running.  - 

Mr.  Ed.  Sickles  had  twenty-three  acres  of  sugar  beets  washed 
away  on  the  Whitmore  flats  up  the  river,  besides  he  has  flfty-foiur 
acres  of  beets  and  corn,  all  of  which  is  probably  a  total  loss  and 
for  which  land  he  pays  money  rent. 

Messrs.  0«  P.  and  A.  0.  Dip  own  flfty-siz  acres  of  land  on  the 
flats,  consisting  of  grass,  com,  oats  and  peas  wholly  under 
water;  the  crop  will  be  nearly  a  total  loss. 

Fred  Williams,  on  the  Binorham  farm,  will  lose  his  crop  of 
grass,  some  100  acres,  and  how  much  of  his  wheat  is  damaged  he 
cannot  determine  now. 

Many  of  our  farmers  on  the  high  lands  will  experience  con- 
siderable loss  by  washouts  in  ditches  on  the  farm  and  the  daily 
wetting  of  their  hay  crop. 
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The  Mt.  Morris  Water  Power  Company  will  not  loee  but  little 
from  damage  by  "water;  their  greatest  lose  is  from  delay  and  sus- 
pension  of  work. 

« 

Mr.  F.  C.  Simerson  has  140  acres  of  grass,  corn,  beans,  wheat 
and  peas  uudcr  water,  and  llie  loss  will  amount  to  |2,500. 

Mr.  Daniel  Ueylmun  has  ten  acres  of  beans  and  wheat  Hooded  ^ 
the  eight  acres  of  beans  will  be  a  total  loss. 

Fifteen  acres  of  the  Wisner  land  on  the  flats,  in  charge  af  O. 
W.  Gamble,  all  grass,  is  rained. 

Charles  Dnkolow's  eight  acres  of  corn  uu  liie  ilats  was  in  eight 
feet  of  water  Monday. 

David  Cameron  on  the  Wadsworth  farm  on  the  flats  is  a  very 
heavy  loser. 

Mr.  Jas.  Kyle  on  the  flats  will  lose  the  crops  on  about  100 
acres. 

Robt.  McKay  had  iiinc  acres  of  corn  destroyed. 

P.  J.  Kingston  will  lose  (wo  acres  of  corn. 

Mr.  John  F.  White,  of  Leicester,  is  the  next  heaviest  loser, 
estimating  his  loss  at  ^20,000.  He  has  a  loss  of  350  acres  of 
peas,  and  500  acres  of  corn  under  water,  but  believes  that  the 
corn  will  not  be  a  total  loss.  He  will  also  suffer  loss  on  other 
farm  jtroducts. 

John  Caten,  of  Leicester,  will  lose  the  entire  crop  of  peas, 
beans,  oats  and  wheat  on  150  acres.  He  has  nothing  to  feed  his 
stock,  and  has  sent  his  horses  and  cattle  to  Mr.  White  to  have 
them  fed,  and  has  gone  to  work  by  the  day  for  a  farmer  on 

the  upland. 

James  Shetflin  has  1(»0  acres  of  peas,  beans,  wheat  and  oata 
under  water  and  they  are  a  total  loss. 

Bates  Wooster,  at  Cuylerville,  has  150  acres  of  grain  and  grass 
under  water  and  his  whole  crop  is  mined. 

Among  other  farmers  in  Leicester,  whose  farms  were  under 
water  and  on  which  the  farm  products  will  be  nearly  a  total  loss, 
are  William  rumniiugs,  240  acres,  large  acreage  of  beans;  W.  J. 
Barrett,  200  acres;  McLain  Bros.,  250  acres;  Bichard  Welch^ 
about  100  acres. 

At  Tuscarora  the  Kishaqua  creek  circled  around  Slaight's  fiat 
land  above  the  village,  washed  out  the  Pennsylvania  railroad  for 


Digitized  by  Google 


Water  Storage  Commission. 


249 


ninety  rods,  cut  down  through  Greveling'g  warehouse,  a  strong 
current  ran  through  the  lower  floor,  down  through  the  village^ 

washiug  out  gardens  and  filling  cellars. 

Wm.  Hotriiiau  who  pays  luuiiey  rent  for  the  Kysor  farm  had 
fifty  acres  of  beans  and  corn  destroyed  and  the  loss  is  one  he 
can  ill  ailford. 

Wm.  Bevier,  merchfuit,  had  his  cellars  at  the  store  and  house 
filled  with  water  Sunday  morning,  and  the  damage  to  the  con- 
tents will  amount  to  four  hundred  dollars. 

J.  D.  Kuim,  May  hue,  Wm.  Xarregan,  Mrs.  Davidson  and  Peter 
BeMocker,  residents  of  Tuscarora,  all  had  their  cellars  filled 
with  water. 

J.  W,  Butzer,  telegraph  operator  at  Tuscarora,  had  his  cellar 
filled  with  water  and  garden  washed  away. 

John  W.  Slaight  will  lose  nearly  his  entire  crop  on  his  farm 
at  Kysorville  and  estimates  bis  loss  at  $1,500. 

Mr.  Pius  Kapprell  suffered  some  loss  although  most  of  his 
farm  is  on  up  land  and  out  of  the  water. 

Boy  Leavy,  on  the  Slaight  f^rm,  which  he  works  on  shares,  is 
a  heavy  loser  for  his  means. 

John  Slaiglit,  of  West  Sparta,  had  fifty  acres  of  beans  and 
corn  flooded  at  Tuscarora. 

About  fifty  feet  of  the  approach  to  the  Tuscarora  bridge  was 
washed  away. 

M.  Powers'  lands  were  flooded  and  his  loss  is  quite  a  good  deal. 

Craig  Colony  loss  was  slight.  Ten  acres  of  potatoes  were 
was^lioil  away  and  the  Kishaqua  creek  cut  some  ugly  channels 
throujih  the  farm. 

The  Cone  farm,  rented  by  Mr.  Brisbee  in  Groveland,  has  150 
acres  of  beans  and  corn  under  water  and  crop  ruined. 

J.  S.  Cooley,  of  Groveland,  will  Suffer  some  loss  by  reason  of 
the  high  water. 

Mr.  r.  W.  Green's  farm  on  the  flats  is  under  water  and  his 
crops  ruined. 

The  Cannons  have  a  number  of  acres  of  growing  crops  under 
water. 

Andrew  Gray's  f^rm  is  partly  under  water. 
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L.  J.  Prettyjohn^  of  West  Sparta,  had  forty-iime  acres  of 
onions  and  vegetables  covered  and  he  thinks  it  is  a  total  loss. 

He  was  here  Monday  morning  looking  after  celerj  plants  to  be 
set  out  on  tbe  iluuded  land. 

Dr.  Walking,  of  West  Bparta,  had  forty  acres  of  beans  ruiued. 

The  McMaster  and  Moif ett  farms  were  flooded  and  crops  rained. 

The  Pa.  railroad,  between  here  and  plean,  have  a  dozen 
washouts  and  a  number  of  bridges  that  will  require  a  good  deal 
of  an  outlay  to  repair.  Their  loss  will  probably  reach  $100,000 
or  more.  Superintendent  Belle  came  here  yesterday  in  his  pri- 
vate car,  left  it  at  the  station  and  hiring  a  livery  team  has 
driven  south  to  inspect  the  damages.  All  traffic  on  this  road 
suspended  on  Sunday,  and  it  is  probable  none  will  begin  before 
next  week. 

The  D.  &  M.  railroad  is  laid  U]>  li>r  repairs;  sixty  feet  of 
trestle  is  washed  out  at  Bonyea,  the  track  under  water  in  the 
swamp  and  badlj  washed,  and  a  portion  of  the  track  under 
water  opposite  Mr.  Ohaa.  HcNair's  farm  in  this  town.  Will  not 
be  able  to  run  before  the  last  of  the  week. 

Three  hundred  Italians  are  working  on  the  l*a.  railroad  at 
Portaireville. 

Aiiionir  Iho  farmers  near  Geneseo  who  lea^<^  lands  of  the  Wads- 
worth's  the  following  persons  are  losers:  Freeman  Lang,  30 
acres  of  standing  hay;  Samuel  Finlej,  25  acres  hay,  and  20  acres 
com;  F.  Hagen,  60  acres  corn,  15  acres  peas,  18  acres  oats;  W. 
Willard,  30  acres  peas,  30  acres  sweet  corn;  Ed.  Rice,  20  acres 
hay;  dohn  McOau^hey,  12  acres  oats,  8  acres  hay;  James  Haley, 
15  acres  hay;  Mrs.  Chandler,  100  acres  hay;  Congressman  J.  W. 
Wadsworth,  100  acres  hay;  Jas.  S.  Wadsworth,  |2,500  in  corn, 
hay  and  beans  and  a  (300  fence. 

At  Arcade  a  cloud  burst  occurred  at  2  o'clock  in  the  morning, 
turning  the  sti»pets  into  rivers  and  carrying  away  a  large  amount 
of  property,  the  damage  being  estimated  at  §100,000,  The  Rev. 
Conrad,  a  Baptist  minister,  saved  several  lives  by  rushing  to 
peoples'  houses  and  warning  them  of  the  danger;  the  fire  de- 
partment worked  heroically  to  save  the  lives  of  the  people.  One 
house  was  swept  away,  after  repeated  but  futile  efforts  to  save 
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the  imiiates,  and  Miss  Looper  was  drowned.  When  last  seen 
she  was  in  the  upper  story  wmJuw  cryiug  for  help. 

At  ^unda^  the  Kishaqua  creek  was  in  a  rage  and  did  a  lot  of 
damage-  The  State  street  bridge  was  washed  away,  and  other 
bridges  over  this  stream  were  damaged;  the  electric  light  plant 
was  under  water  and  the  town  in  darkness,  and  many  acres  of 
beans  aud  potatoes  destroyed. 

At  Fillmore,  water  was  four  feet  deep  on  Main  street,  the 
houses  and  contents  of  K.  Cranford  and  £.  A.  Phillips  swept 
away,  together  with  a  number  of  bams  and  ontbuildini^.  All 
the  cellars  in  the  village  were  filled  with  water  and  damage  In 
the  aggregate  very  heavy. 

At  Warsaw  the  damage  is  estimated  at  f 100,000,  the  OaLka 
creek  overflowing,  sweeping  away  bridges  and  stables;  the  elec- 
tric plant  was  submerged  and  the  town  in  darkness;  farmers  are 
among  the  greatest  los^s. 

The  village  of  JMke  was  under  four  feet  of  water;  the  water 
carried  away  blacksmith  shop,  market,  store,  post-ollice  ^and 
warehouse  besides  bridges  and  sluices. 

At  Fortageville  a  number  of  cellars  were  filled  with  water, 
Jewett's  livery  barn  washed  away  and  a  good  deal  of  damage 
done  to  the  crops  on  the  flat  lands. 

At  Wiscoy  and  Mills  Mills,  two  grist  mills,  furniture  factory, 
planing  mill,  saw  mill,  several  residences  and  a  number  of 
bams  were  swept  away. ' 

The  villages  of  Hume  and  Wiscoy  suffered  great  loss,  and  the 
total  loss  in  Wyoming  county  is  estimated  at  a  quarter  of  a 
million  dollars. 

The  onion  and  celery  growers  of  South  Uma  will  lose  seventy 
per  cent,  of  their  crop  aud  will  linancially  embarrass  many  of 
the  farmers. 

Among  the  heavy  losers  at  Portage  on  farm  lands  deluged 
are,  Mrs.  L.  W.  Pattison,  Messrs.  Brogan  and  0*Ponald. 

Several  highway  bridges  in  Poags  Hole  south  of  Dansville,  on 
Canaseraga  creek,  were  carried  away. 

At  Hume,  the  post  office,  two  residences,  harness  shop  and  iron 
bridge  were  washed  away. 
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The  heavy  soaking  rain  and  es|>ecially  the  flooded  farm  lasd^ 
have  brought  to  the  suriac©  of  the  earth  millions  and  millions  of 
earth  worms,  and  the  stench  from  these  dead  worms  is  sickening. 

There  is  no  doubt,  whatever,  bat  what  the  damage  wrought  in 
the  Genesee  Valley  by  this  flood  will  far  exceed  in  money  value 
the  losses  sustained  in  the  spring  flood  of  18U5.  The  Hood  ia 
1865  wrought  sad  havoc  in  Kocliester  and  the  stream  swept  awaj 
buildings,  timber  and  cattle,  but  this  July  flood  comes  just  before 
harvest  time  and  wipes  off  the  face  of  the  earth  a  large  share  of 
all  crops  plaiiled,  tilled,  and  ready  fur  liarvest,  and  so  lau^  that 
no  other  crops  can  be  substituted,  so  the  loss  of  the  use  of  the 
land  is  total  besides  the  entire  crop.  It  is  a  gloomy  outlook  for 
the  farmer  of  all  flat  lands,  and  a  loss  that  they  will  not  re- 
cover from  in  many  years. 


g  ILipinynton  JJtmoaatt  l^me  JtUy  9,  1902.j 

THE  FLOOD'S  AWFUL  WOBK. 

Millions  of  Dollaus'  Wokhi  of  Peofeety  Desteoyso. —  Houses 

AND  BamaBS  Gono, 

Barns  Sivcpt  Aa  ay  and  Many  Crops  are  IvuitbCd.  ~  Genesee 
Valley  One  Vu^t  Lake  —  Biggest  Flood  Since  1865  —  Devas- 
tation is  Spread  Broadcast  Thivughout  Western  New  York  — 
The  Water  Four  Inches  Higher  Than  During  the  High  Water 
of  Last  Spring — Flats  Flooded  From  One  End  to  the  Other. 

Never  in  the  history  of  the  Genesee  valley  has  there  been  such 
widespread  devastation  by  flood,  as  there  has  been  by  the  flood 
that  is  now  raging*  The  nearest  approach  to  it  waa  the  flood  of 
June  1,  1889^  when  the  valley  was  flooded  from  one  end  to  the 

other,  the  crops  mined  and  waste  and  devastation  was  to  be  spen 
on  everv  hand.  This  flood,  however  comes  over  a  month  later 
than  the  big  flood  of  1889,  and  for  that  reason  will  cause  a  muoh 
greater  loss  of  property,  as  the  crops  are  further  advanced,  and 
when  the  water  recedes  it  will  then  be  too  late  to  replant  and 
secure  a  crop  for  the  present  season.    The  present  flood  is  a 
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record  breaker  so  far  as  midsummer  floods  in  tlie  Geneisee  valley 
are  concerned,  and  the  water  was  even  higher  by  four  inches 
than  it  was  daring  the  extremely  high  water  daring  the  freshet 
last  spring.  For  a  week  or  more  prior  to  Saturday  last  this 
section  of  the  country  had  been  visited  with  frequent  heavy 
showers,  the  ground  was  thorougfily  saturated  so  that  it  would 
drink  in  no  more  water,  the  streams  were  funning  full,  and  it 
only  needed  the  terrific  downpour  of  water  which  followed  to 
turn  the  Genesee  valley  from  one  end  to  the  other  into  a  seeth- 
ingy  boiling  river,  which  carried  death  and  destruction  before  ft. 
The  terrific  electric  storm  which  visited  this  section  of  the  coun- 
try Saturday  night  last  probably  never  was  equaled  in  the 
memory  of  any  of  the  inhabitants  of  the  present  genmtion. 
The  water  simply  fell  in  torrents  for  several  hours,  and  not  only 
was  it  true  of  this  section,  but  it  seemed  to  be  general  through- 
out Western  New  York.  Sunday  morning  found  every  tributary 
emptying  into  the  Oenesee  with  banks  overflowing,  and  the  river 
itself  a  t; lining  torrent.  The  water  rose  rapidly  and  within  a 
short  time  it  covered  the  flats  from  one  side  to  the  other,  and 
from  Allegany  county  to  Rochester.  It  continued  to  rise  Sunday 
night,  and  Monday  morning  it  stood  four  inches  above  the  high 
water  mnrk  of  the  large  flood  of  last  spring.  Trees,  hay,  fences, 
lumber  and  wreckage  of  all  kinds  have  been  going  down  the 
Stream,  and  occasionally  a  dead  horse,  sow  or  sheep  is  seen  to  go 
past. 

At  the  present  time  it  is  impossible  to  estimate  the  amount  of 

damage  that  the  flood  has  caused  to  the  people  of  Geneseo  and 
'vicinity.  Many  of  our  citizens  rent  from  five  to  fifty  acres  of 
land  on  the  flats  which  they  put  into  com.  ])eas,  beans,  etc.,  and 
many  others  have  fields  of  hay,  some  of  which  was  cnt  and  ready 
to  be  stacked,  and  this,  of  course,  will  be  a  total  loss.  It  cer- 
tainly is  a  discouraging  outlook  to  those  who  have  crops  on  the 
flats,  and  it  falls  heaviest  on  those  who  can  least  afford  to  lose. 
It  is  estimated  that  at  least  2,500  acres  of  crops  in  this  section 
alone  will  be  ruined.  The  heaviest  individual  loser  in  Qeneseo 
will  be  T.  L.  Hall,  manager  of  the  Winters  &  Prophet  canning 
ftctory,  located  here.  Mr.  Hall  has  hundreds  of  acres  of  peas 
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and  corn  and  it  is  thought  that  the  crop  will  be  practically 
ruined.  His  damage  will  amount  to  thoui!.aiids  of  dollars.  This 
will  also  throw  out  of  emplo>meut  a  large  number  of  hands 
which  were  employed  at  the  canning  factory. 

Among  those  in  this  village  who  will  be  losers  are  the  follow- 
ing: T.  L.  Hall,  125  acres  i>eas,*  200  acres  corn;  Frank  Hagau,  50 
acres  corn  and  peas»  10  acres  oats;  ,K>.seph  I)\\\ver,  4  acres  coiu ; 
John  Collins,  5  acres  corn  and  oats;  James  Callahan,  5  acrea 
com;  Michael  Donoiran,  5  acres  corn;  Bamuel  Finley,  20  aerea 
com;  S.  S*  Ewell,  2  acres  beans;  Minard  Ayerille,  10  acres  corn; 
Charles  Werner,  6  acres  com,  2  acres  clover;  Myron  Clark,  5 
acres  corn;  L.  Cimpinan,  ii  acreH  com;  George  Rice,  22  acres 
corn;  F.  j^ixon,  2  acres  potatoes;  W.  J.  McCaughey,  10  acres 
grass;  James  Haley,  10  acres  grass;  Moffat  &  Lang,  20  acres 
grass;  Neff  &  Neff,  16  acres  grass;  F.  Hollowell,  2  acres  grasS'; 
D.  Dohohue,  8  acres  grass;  Henry  Colvin,  3  acres  graas;  M. 
Averille,  2  acres  grass;  W.  J.  Mc('augliey,  II  aci^es  oats;  Joseph 
Dwyer,  12  acres  oats  and  peas;  Charles  ^Marsh,  2  acres  corn.  In 
addition  to  these,  Mrs.  Porter  Chandler  will  lose  about  150  acres 
grass;  H.  B.  Dodge,  of  Moscow,  10  acres  corn;  Wm.  Mann,  of 
Wadswortb,  20  acres  grass ;  Kiehl  &  Fitzgerald,  Piffard,  4  acres 
grass;  Wm.  Moore,  Piffard,  8  acres  grass;  John  Hrown,  Pitfard, 
67  acres  corn  and  peas,  and  J.  W.  Wadsworth,  of  this  village,  8 
acres  of  hay  which  had  already  been  cut  and  bunched  up ;  Willis 
Willard,  30  acres  peas;  James  S.  Wadsworth,  loss  about  f 2,500, 
hay,  beans,  etc. ;  J.  W.  Wadsworth,  about  100  acres  hay. 

But  this  section  does  not  siiU'er  the  loss  alone.  As  we  have 
before  stated  the  storm  seemed  to  be  general,  and  there  is  wide-  • 
spread  ruin  in  all  sections  of  the  country.  To  the  south  of  us 
the  storm  seemed  to  be  at  its  very  worst.  Sunday  morning  found 
the  village  of  Pike  floating  around  in  four  feet  of  water,  and  the 
damage  to  that  ])laee  is  estimated  at  !}?.jOO,000.  Much  damage 
was  also  done  in  Hume,  and  the  papers  report  the  village  of 
Wiscoy  as  practically  wiped  off  the  face  of  the  earth. 

At  Arcade  the  flood  carried  six  houses  down  the  stream,  and 
Miss  Minnie  Loper,  a  young  lady  who  keeps  a  bakery  in  that 
place  was  drowned  in  her  own  house,  and  her  body  found  lodged 
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in  a  willow  tree  a  mile  belov  the  village.  At  Batavia  the  Tona- 
wanda  creek  rose  fifteen  feet,  surronnding  the  jail,  and  the 
prisoners  had  to  be  taken  up  stairs  to  pljicos  of  safety. 

Two-thirds  of  the  village  of  Hornellsville  was  under  water 
Sunday,  and  not  a  train  could  be  moyed  out  of  the  city. 

At  Fillmore^  in  the  upper  Genesee  valley,  the  water  stood  live 
feet  deep  on  the  main  street  of  the  village^  and  the  residences  and 
business  places  were  lilled,  and  the  contents  mini  d.  Two  houses 
were  carried  away  with  all  their  contents,  besides  a  number  of 
bams,  shops  and  other  buildings.  Many  of  the  inhabitants  of 
the  place  were  forced  to  flee  to  higher  ground  in  their  night 
clothes  while  others  were  rescued  in  boats.  Large  sections  of 
the  rennsylvania  railroad  have  been  washed  out,  in  nianv  in- 
stances  the  embankment  being  carried  away.  At  Bosses  the 
bridges  and  900  feet  of  the  track  were  swept  away,  and  it  is  re- 
ported that  thirteen  bridges  in  the  town  of  Hume  were  swept 
away. 

At  Warsaw  it  is  estimated  that  the  dnmage  will  amount  to 
$100,000.  The  Oatka  creek  became  a  raging  torrent,  cutting  a 
channel  through  the  principal  streets,  wrecking  houses  and  barns 
and  sweeping  everything  before  it.  The  loss  to  the  Shantz 
Button  Company  is  said  to  he  upwards  of  f 10,000.  Cellars  were 
submerged,  gardens  destroyed  and  the  electric  light  plant  put 
out  of  business  by  the  high  water.  The  damage  in  that  town  will 
amount  to  thousands  of  dollars. 

The  flats  of  Mt.  Morris  were  entirely  submerged  by  water. 
Whole  farms  in  that  town  are  planted  to  corn,  peas  and  beans 
and  the  crop  will  be  ruined.  The  loss  there  will  fall  heaviest 
on  the  Winters  &  Prophet  Coinpany,  who  rent  much  of  the  land 
in  that  section.  The  fiats  from  Mt.  Morris  to  Dansville  were  en- 
tirely under  water,  and  the  crops  in  that  section  will  be  ruined. 
The  Dansville  &  Mt.  Morris  railroad  was  unable  to  run  any 
trains,  as  the  large  trestle  over  the  Kishaqua  creek  was  washed 
away. 

^lany  of  the  railroads  all  over  the  country  are  completely  tied 
up,  and  it  will  be  a  number  of  days  before  many  of  them  will  be 
able  to  run  again.  The  Erie  train  was  unable  to  get  to  Buffalo 
Monday,  owing  to  a  big  washout  at  Attica, 
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The  ]088e8  do  Dot  fall  entirely  upoB  those  who  own  property 
on  the  low  lands.  The  fanners  all  over  western  New  York  will 
be  heavy  losers.  In  many  places  on  the  uplands  the  crops  were 
submerged,  w  hilo  thmisands  of  acres  of  hay  were  ruined  by  the  wet 
weather.  It  is  impossible  to  anywhere  near  (estimate  the  damage 
that  has  been  wrought  in  western  New  York  by  the  severe  storms 
of  the  past  ten  days,  but  it  will  amount  to  well  up  into  the  mil- 
lions. Floods  are  also  reported  from  Indiana,  Illinois,  Missouri 
aud  other  western  states,  with  immense  damage  in  all  sections. 


PTX)OD  NOTES,  JULY  16,  1902. 

It  was  a  hard  blow  to  a  whole  lot  of  people. 

No  one  wants  to  see  another  flood  of  that  kind. 

The  flats  are  said  to  be  a  hard  looking  sight. 

Thousands  of  dollars^  worth  of  fenees  have  been  washed  away. 

John  W.  Slaight,  of  Kysorville,  estimates  his  loss  at  about 
fl,500. 

Winters  &  Prophet  estimate  their  loss  at  about  ^15,000  in  this 
village. 

James  Shelfliu  had  150  acres  of  crops  und^  water  and  they 

are  ruined. 

The  wheat  on  the  flats  is  not  as  badly  damaged  as  the  rest  of 
the  crops. 

It  is  about  an  even  tose-up  as  to  which  does  the  most  damage^ 
fire  or  water. 

Many  old  timers  say  it  was  the  largest  flood  that  ever  visited 
the  Genesee  valley. 

Reports  from  other  villages  show  that  the  damage  has  not 
been  overestimated. 

Mr.  Brisbane,  the  tenant  on  Mr.  Cone's  Bonyea  farm,  will  suf- 
fer :i  loss  of  about  $2,000. 

\\  iiliam  lloiikins.  of  Fillmore,  was  drowned  in  his  house  be- 
fore he  could  be  rescued. 

The  effect  of  the  wet  weather  in  some  places  has  been  to  turn 
the  com  a  very  dark  red.  . 
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^beie  are  many  percKms  who  will  feel  the  effects  of  the  July 
flood  of  1902  tor  yean  to  come. 
Bates  Wooeter,  of  Cuylervllle,  had  about  150  acres  of  grain 

and  orass,  which  will  be  a  total  loss. 

Ali  oi  the  yoini^  lllK»a8^^!ts  aiul  (luail  ou  the  flats  have  been 
killed,  as  well  as  many  of  the  older  bird& 

L.  J.  Prettyjohn,  of  West  Bparta»  waa  a  heavy  loser.   He  had 
forty-eight  acres  of  onions  and  Tegetables  under  water. 

So  far  it  has  been  ascertained  that  four  lives  have  been  lost  in 
western  New  Yurk  on  account  of  the  recent  Hood. 

George  White  estimates  his  loss  at  about  $8,0U0.  Through 
fires,  floods,  etc.,  Mr.  White  certainly  plays  in  hard  luck. 

It  is  estimated  that  the  damage  in  the  Genesee  valley  alone  , 
will  amount  to  between  two  and  three  millions  of  dollars. 

The  storage  dam  would  have  been  but  little  use  in  the  recent 
flood,  as  the  reservoir  would  have  been  full  from  the  spring 
freshets. 

There  are  large  quantities  of  dead  earth  worms  all  over  the 
flats^  and  the  stench  In  some  places  from  this  source  is  some- 
thing terrible. 

Manj  of  the  people  on  the  flats  have  been  obliged  to  move  out 
on  account  of  the  terrible  stench  from  decaying  vegetation  and 
animal  matter. 

It  is  estimated  that  the  loss  to  Winters  &  Prophet,  of  Mt. 

Morris,  will  be  f;35.000,  and  to  John  White  $20,000.    That  is 
hitting-  the  tarfjet  pretty  hard. 

The  canning  factories  in  both  this  village  and  Mt.  Morris  have 
closed  down,  and  a  large  number  of  hands  have  been  thrown  out 
of  employment. 

Many  farmers  lost  their  entire  hay  crop.  Clover  hay  will  not 
stand  much  rain  after  it  is  cut,  and  in  many  instances  the  hay 
is  not  worth  drawing  in. 

Fred  €.  Bimerson,  of  Mt.  Morris,  is  one  of  the  heavy  losers. 
He  has  about  140  acres  of  grass,  com,  peas  and  beans,  and  the 
damage  will  amount  to  about  f 2,500. 

( Vniesus  lake  rose  nearly  two  feet,  and  manv  of  the  docks  built 
by  the  cottagers  have  been  put  out  of  commission.  A  part  of 
the  dock  at  I^ng  Point  was  under  water. 
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It  was  reported  that  during  liie  height  uf  the  Ireisliet  a  horse 
and  buckboard,  with  a  trunk  lashed  to  the  buckboard,  was  seen 
to  go  over  Portage  fall^,  but  the  report  has  not  been  confirmed. 

Attet  tbe  wat^  went  dom  the  stench  on  the  fiats  was  some- 
thing awfnl  from  decaying  vegetation,  dead  animals,  birds,  etc., 
and  it  will  be  remarkable  if  more  or  less  fever  does  not  follow  as 
a  result. 

We  liave  heard  of  one  or  two  instances  where  the  owners  uf 
farms  have  told  their  tenants  there  will  be  no  rent  to  pay  this 
year,  and  it  must  have  the  effect  of  letting  a  little  sunlight  upon 
a  dark  situation. 

John  Uateu,  of  Leicester,  lost  his  entire  crops  of  150  acres.  He 
hnd  nothing  left  to  feed  his  stock  and  he  sent  his  horses  to  cue 
of  his  neighbors  to  be  fed,  while  he  has  gone  to  work  by  the  day 
for  a  farmer  on  the  upland. 

Mr.  and  Mrs.  Arthur  Cummings  have  moved  f^om  their  farm 
on  the  Cnylerville  road  to  this  village  -md  will  remain  here  until 
things  sweeten  up  a  little  on  the  flats.  Mr.  <Jummings'  crops 
will  be  almost  a  total  loss. 

Bev.  Iry  L.  Hicks,  who  prophesied  the  exact  dates  of  the  recent 
storm,  says  that  another  storm  is  due  the  22d  and  will  last  until 
the  24th.  It  will  not  be  accompanied  by  so  much  rain,  but  will 
be  something  of  the  cyclone  order. 

The  damage  at  South  Lima  from  the  heavy  rains  is  greater 
than  was  at  first  supposed.  Much  of  the  onion  and  celery  crop 
was  entirely  under  water,  and  it  is  estimated  that  the  damage 
will  not  fall  short  of  |150,000.  It  is  a  serious  blow  to  this  thriv- 
ing community. 

Mr.  Perkins,  who  has  resided  on  the  CuvIcrN  ille  road  for  the 
past  seventy  or  eighty  years,  just  west  of  what  is  known  as  the 
Cnylerville  bridge,  says  he  never  saw  .the  water  as  high  in  the 
Genesee  valley  before,  and  there  is  little  question  but  what  the 
flood  wnn  a  record  breaker. 

The  Dansville  &  Mt.  Morris  railroad  was  hit  hard.  The  long 
trestle  at  Kishaqua  creek  was  washed  away  and  the  officials  went 
at  once  to  work  in  hopes  of  getting  the  trains  running,  when  the 
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second  storm  washed  awaj  the  tools.  The  road  will  be  put  in 
shape  as  soon  as  possible. 

Congressman  Wadsworth  and  his  son,  James  W.  Wadsworth, 
Jr.,  estimate  their  loss  :it  about  $45,000.  They  had  about  2,000 
head  of  cattle  grazing  on  flat  land,  and  although  none  of  the 
cattle  were  lost,  it  will  be  almost  impossible  to  find  pasturage 
for  this  nnmber  of  cattle  outside  of  the  flats. 

Willis  Willard  had  38  acres  of  peas  on  the  flats,  and  13  acres 
hati  been  harvested  before  the  flood  and  brought  140  per  acre. 
,  The  x-emaining  25  acres  were  good  for  at  least  |10  more  per  acre 
than  the  early  crop,  and  that  was  #1,250  swallowed  up  in  short 
order,  in  addition  to  a  lot  of  hay  that  be  lost. 

Congressman  Wadsworth  had  fifty-seven  head  of  cattle  on  the 
flats  above  Mi.  Murris.  They  swam  around  in  the  water  for 
hours  and  finally  made  for  a  barn,  the  door  of  which  was  open, 
and  they  managed  to  get  inside  where  they  stood  in  water  two 
or  three  hours  before  being  rescued.  Not  one  head  was  lost. 

T.  Ij.  Hall  was  telling  a  lot  of  men  one  evening  about  going 
across  Ihe  flats  in  a  row-boat  when  the  water  was  receding.  He 
said  tliat  he  saw  dead  woodchueks  and  birds  floating  aror.nd, 
and  up  in  the  crotch  of  a  tree  sat  a  skunk.  W.  E.  Booth,  who 
happened  to  be  one  of  the  listeners,  remarked  that  the  skunk 
saved  a  (8)cent  anyway. 

There  was  probably  no  village  in  western  New  York  which  suf- 
fered mure  on  account  of  the  Wood  than  the  village  of  Angelica. 
A  large  number  of  honses  and  barns  were  carried  away  and 
demolished,  others  were  left  standing  in  the  middle  of  the  street, 
live  stock  was  drowned,  and  the  people  were  obliged  to  flee  for 
their  lives  in  the  middle  of  the  night.  On  some  of  the  streets 
holes  were  washed  out  fifteen  feet  deep,  and  when  the  water  re- 
ceded it  left  the  houses  and  stores  filled  with  slimy  mud  five  or 
six  inches  deep,  which  had  to  be  shoveled  out*  Many  persons 
had  narrow  escapes,  and  the  majority  of  them  were  obliged  to 
remain  in  the  upper  stories  of  their  houses  until  morning,  and  in 
several  instances  they  were  even  forced  to  the  roof.  Horses, 
cattle,  pigs  and  poultry  were  carried  away. 
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THE  FLOOD  QUESTION. 

The  civic  cohimittee  on  floods,  aj)pointe(l  by  Mayor  Ko<leiibtHk 
ol  Bochester,  to  co-operate  with  the  >>tate  Flood  Commission ^  held 
a  meetiiig  at  Bochester  last  week  Wednesday  and  presented  a 
lengthy  report  of  their  InvestigatioDS.  From  a  reading  of  the 
report  we  take  it  that  the  gentlemen  on  the  committee  deem  it 
the  duty  of  the  state  to  construct  a  dam  or  clams  at  certaiii  places 
on  the  river  which  would  hold  back  the  waters  in  the  upper 
stream  and  thus  prevent  the  destrnctive  floods. 

Men  who  have  studied  the  matter  helieve  that  the  construction 
of  a  storage  dam  is  the  only  way  to  obviate  the  floods,  but  here 
the  question  ai-ises,  is  it  i)ropep  that  the  state  should  be  called 
upon  to  bear  the  entire  expense?  Would  it  not  be  a  difficult 
matter  to  get  such  a  law  through  the  legislature?  On  the  con- 
trary would  it  not  be  an  easy  matter  to  get  a  law  through,  pro 
viding  the  city  of  Rochester,  land  owners  and  other  persons  in  in- 
terest would  agree  to  pay  a  certain  portion  ul  ilie  cost  of  such 
dam. 

We  think  we  are  safe  in  saying  that  the  property  destroyed 
from  Portage  to  Bochester  by  the  overflow  of  the  river  during  the 
past  six  months  would  be  fully  equal  to  one-lialf  the  cost  of  a 

storage  dam  at  the  high  banks  west  of  this  village.    Of  course  we 
would  all  like  to  sec  the  state  build  the  <hnii.  but  it  is  not  at  all 
probable  that  it  will  ever  do  it  unless  a  part  of  the  expense  at 
least  is  borne  by  those  most  vitally  interested. 
The  report  referred  to  above  closes  as  follows: 

"The  most  obvious  and  only  effective  rciiiedy,  and  ihe  one 
which  has  been  discussed  particularly  during  the  past  twelve 
years,  is  the  construction  by  the  state  of  a  storage  reservoir  at 
Portage  or  Mt.  Morris,  or  at  both  places,  which  would  enable  the 
state  to  impound  the  waters  of  the  Genesee  river  during  rtood 
periods  and  thus  protect  the  life  and  property  of  its  citi;'.ens 
along  the  course  of  the  river. 

"  By  the  constroction  of  such  a  dam  or  dams,  the  state  would 
be  fulfilling  not  only  its  obligation  to  protect  the  lives  and  prop- 
erty of  its  citizens  dwelling  along  the  river,  but  also  would  be 
discharging  an  ubligation  w^hich  it  owes  for  interference  with 
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water  rights.  The  state  is  now  taking  large  quantities  of  water 
from  the  Genesee  river  for  the  operation  of  its  canal.  This  is  an 
interference  witli  the  uninterrupted  flow  of  the  rim  and  an  im- 
pairment of  the  water  rights  of  property  owners  below  the  points 
where  the  water  is  abstracted.  Enlargements  of  the  canal  are 
contemplated  and  there  are  in.progi'ess  improvements  wliich  will 
require  a  still  larger  supply  of  water  from  the  Genesee  river. 
This  additional  supply  cannot  be  taken  without  interfering  with 
Taluable  water  rights.  The  recognition  bj  the  state  of  the  unjust 
interference  with  these  rights  and  the  construction  of  a  reservoir 
to  compensate  property  owners  for  damage  would  be  nothing 
new,  for  the  state  has  already  acknowledged  this  principle  by 
creating  reservoirs  from  which  the  canal  could  by  no  possibill^ 
receive  water  for  the  express  purpose  of  indemnifying  mill  owncri 
for  water  diverted  into  the  canal." 


Exhibit  No.  6. 

{The  Union  and  Advertiser^  Monday,  March  a,  1902.] 

BIYEB  HIGHEB  THAK  AT  ANY  TIME  SIKOE  '65 

Stiix  Kising  and  Theee  is  No  Indication  of  Diminution  of 

THB  Flood. 

Ewchange  tSirtet,  Fart  of  Court  Street  and  a  Long  Stretch  of 
Front  Street  Under  Wate^\  —  Serious  Damage  Done  to  Stocks 
of  Qooda  m  Cellars  on  Mam  Street, — Fire  Engines  Try  to 
Pump  Out  Bu^mess  Bouaes^ 

The  flood  in  the  river  at  this  writing,  1.15  o'clock,  threatens  to 
increase  largely.  The  water  has  been  rising  steadily  all  morning 
and  the  streets  that  were  flooded  last  night  are  being  buried 
deeper  and  deeper  under  water.  The  flood  is  now  greater  than 
ai  anv  lime  since  1865,  when  the flood  occurred  and  the  water 
was  three  teet  deep  in  Reynolds  arcade. 

Front  street,  from  Market  to  Andrews  and  below^  is  under 
three  feet  of  water.  The  flood  bubbles  up  through  cracks  in  the 
sidewalks  and  flows  unobstructed  through  the  stores  on  the  riYer 
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side  into  the  street.   £xcliajQge  street,  from  Glasgow  street  to 
Spring  street,  is  under  water  and  all  cellars  are  fall. 
City  Engines  Fiacher,  this  morning,  gave  oot  a  taUe  showing 

the  rise  of  the  river.    The  permanent  elevation  of  the  crest  of 

the  Court  street  dam  is  241.91  feet.  Measurements  are  made 
from  that  elevation.  The  table  follows: 

Feb.    27.  8.16  a.  m   242.35  ft. 

28.    7.45  a.m   242.90  ft. 

March  1.   7.40  a.m   245.90  ft. 

10.00  a.  m   245.75  ft. 

12.10  p.  m.   245.85  ft. 

3.00  p.  m   246.90  ft. 

5.00  p.  m   246.30  ft. 

(I  (10  p.m   240.80  ft. 

9.45  p.m   246.85  ft. 

2.  7.60  a,  m.   247.45  ft. 

12.00    m   247.85  ft. 

3.00  p.m   248.15  ft. 

5.00  p.ni   248.45  ft. 

9.20  p.  m   248.35  ft. 

11.30  p.  m   249.18  ft. 

3.  1.30  a.  m.   249.30  ft. 

5.30  a.  m   249.38  ft. 

7.45  a.m  ♦2411  45  ft. 

10.00  a,m   249.30  ft. 

11.00  a.  m   249.37  ft. 

12.00     m   249.40  ft. 

A  report  gaineid  drcalation  this  morning  to  the  effect  that  the 

dam  at  Mt.  Morris  had  hroken  and  that  the  city  was  endangered 
by  the  flood  that  the  break  had  let  loose."  Anxioufc^  inquirers 
began  telephoning  to  newspaper  offioes  for  particulars  of  the 
break.  There  was  nothing  whatever  to  the  story.  There  has  oot 
been  a  dam  at  Mt.  Morris  in  three  years.  A  small  dam  at  Cum- 
mingsville,  near  Dansville,  in  Canaseraga  creek,  did  break,  how- 
ever, early  in  the  morning.   It  had  little  or  no  effect  on  the  Gen- 
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eeee  because  just  below  the  mouth  of  the  creek  the  tiats  of  the 
river  are  very  wide.   All  below  Dansville  waa  like  a  lake. 

ThofiMuids  of  people  amembled  od  the  aqneduct,  Cknirt  street 
bridge^  at  tke  Erie  depot  and  on  F^ont,  Exchange  and  other 
streets  this  morning  to  view  the  flood  and  its  effects  in  this  city. 
The  fact  that  many  of  the  manufacturing  plants  in  the  Hooded 
districts  had  to  close  down  because  they  had  no  power  gave  many 
an  opportunity  to  go  about  at  their  ieisuie  and  see  the  damage 
done.  The  aqnednet  was  black  with  people  as  early  as  8  o'clock 
this  morning  and  at  noon  the  crowd  had  reached  such  propor- 
tions that  people  were  almost  pushing  each  other  into  the  canal. 
On  CJourt  street  bridge  at  least  2,000  sightseers  were  viewing  the 
angry  swirl  of  the  river  and  all  along  the  front  of  the  Erie  depot 
the  bank  was  lined  with  spectators.  Policemen  were  at  all  points 
to  prevent  the  onlookers  from  going  into  dangerous  places.  A 
magniti(<Mit  \iew  of  the  river  ran  be  obtained  from  Court  street 
bridge  and  the  same  is  true  of  Clarissa  street  bridge,  which  was 
also  illled  with  spectators  tliis  morning.  In  Front  street  women, 
children  and  men  collected  to  see  the  water  flowing  through  the 
center  of  the  street  and  watch  the  attempts  of  merchants  to 
rescue  their  goods  from  the  flood.  From  Main  street  to  Corin- 
thian street  the  walks  were  filled  with  people  all  the  morning 
and  Mill  street  and  Cenhal  avenue  at  the  foot  of  Front  street 
were  gathering  points  for  hundreds.  The  .flood  in  Exchange 
street  attracted  many,  while  the  flooded  streets  in  the  southern 
part  of  the  city  we^  viewed  by  countless  sightseers.  It  was 
such  a  sight  as  probably  Rochester  will  never  see  again  and  all 
who  could  get  to  any  vantage  point  to  watch  the  ri\er  did  so. 
The  river  bridges  north  of  Main  street,  at  Andrews  street,  riatt 
street,  Vincent  street  ^nd  even  Driving  I^rk  avenue,  held 
crowds  and  the  people  kept  coming  and  going  from  these  places 
all  the  morning.  At  the  Four  Corners  and  in  the  center  of  the 
city  the  streets  were  filled  with  peu])le.  Each  build lug  where 
there  was  a  steamer  at  work  pumping  out  the  cellars  attracted 
a  crowd,  while  the  curious  also  gathered  about  the  stores  where 
goods  were  being  taken  from  the  cellars.  The  crowds  were  much 
larger  than  in  1896,  when  the  river  last  got  on  the  rampage. 
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FRONT  STREET  WORST. 

Two  Feet  of  Water  m  the  Cmter  of  the  Street  and  All  Cellars 

Flooded. 

From  street  has  suffered  worst  to-day  from  the  big  Hood. 
From  the  foot  of  Market  street  to  below  Andrews  street  there  is 
two  feet  of  water  in  the  center  of  the  street  and  busiuess  along 
the  entire  street  is  suspended.  Water  began  coming  into  the 
Kenney  &  Cullen  eafe  at  the  northeast*  comep  of  Main  and  'Front 
street,  late  yesterday  afternoon  and  this  iiiorning  there  was  four 
feet  of  water  flowing  through  the  barroom  and  dining  room.  Tlie 
bar,  bottles^  tables,  chairs  and  other  effects  were  floating  about 
in  the  water  promiscnonsly  and  a  cnrions  crowd  stood  outside 
the  open  door  looking  in.  The  attaches  of  the  place  deserted 
last  night  and  got  out  none  too  soon.  The  cafe  is  in  the  base- 
ment and  this  morning  the  water  was  flowing  through  the  place 
with  terrific  force. 

The  cellar  of  the  Flour  City  Glove  store  adjoining  the  oafe 
had  several  inches  of  water  in  it  at  8  o'clock  this  morning  and 
C.  W.  Atkinson  on  the  same  side  of  the  street  reported  two  feet 
of  water  in  his  cellar.  The  second-hand  stores  to  the  north  on 
the  same  side  bad  from  three  to  four  feet  of  water  in  the  cellars 
at  8  o'clock,  but  the  owners  had.  all  moved  their  goods  upstairs 
and  there  was  no  damage.  Beginning  at  82  !EVont  street  on 
the  same  side  of  the  thoroughfare  the  merchants  were  not 
80  fortunate  as  those  south  of  them.  Prom  here  to  the 
Front  street  building  the  water  was  coming  up  through  the 
sidewalk,  and  all  the  cellars  were  filled,  and  the  water  was 
running  over  the  store  floors.  The  damage  in  these  stores 
cannot  be  estimated  at  present.  Many  of  the  store  owners 
had  move<l  their  ^nxxls  from  the  cellar,  but  they  were  wet  ju«t 
as  effectually  on  the  first  floor  as  if  they  had  been  below.  City 
Assessor  Frank  Fritzsche,  who  sells  hides  at  62  Front  street, 
said  that  he  had  a  large  quantity  of  hides  in  the  cellar  and  some  of 
his  merchandise  on  the  first  floor  was  damaged.  The  John 
Price  Company,  at  No.  64,  also  suffered  considerable  damage. 

But  for  the  fact  that  the  firemen  in  the  Front  street  building 
built  a  dam  along  the  back  of  the  building,  the  Hayes  truck 
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oompaiiy,  chemieal  and  the  poor  deiMKrtment  people,  who  hedped 
In  the  work,  would  ha?e  been  obliged  to  move  oat  this  morning. 
The  Hremen  and  poor  office  employees  worked  all  night  and 

erected  a  dam  across  the  back  doorways  two  feet  above  the  floor 
level.  This  will  keep  them  comparatively  dry  this  morning, 
although  the  river  was  a  foot  above  the  level  of  the  floors.  The 
cellar  had  eight  feet  of  water  at  9  o^olock  this  morning. 

From  the  Front  street  bnilding  to  below  Andrews  street  the 
center  of  the  roadwav  looks  like  a  river.  Two  feet  of  water  is 
swirliug  through  the  street,  and  the  stores  along  both  sides  of 
the  street  are  completely  flooded  out.  There  is  from  two  to 
three  feet  of  water  over  the  first  floors  of  the  stores,  and  nothing 
but  teams  have  passed  through  this  portion  of  the  street  toHlay. 
The  damage  is  enorraotis,  but  cannot  be  estimated  at  present 
because  the  store  owners  cannot  reach  their  places  of  business. 
The  York  house  basement,  at  the  corner  of  Corinthian  and 
Front  streets,  is  filled,  and  several  cellars  on  Corinthian  street 
are  flooded.  At  the  comer  of  Andrews  and  Front  streets  the 
Fahy  market  is  flooded,  and  the  wat^  extends  some  distance 
west  into  Andrews  street. 

Some  of  the  business  men  on  the  west  side  of  Front  street 
south  of  Market  street  suffered.  At  the  East  market,  at  the 
comer  of  Corinthian  strecft,  there  was  two  feet  of  water  in  the 
eellar  this  morning,  and  all  other  merchants  on  the  west  side 
of  the  street  to  the  north  of  the  East  luarket  suffered.  Most  of 
them  worked  all  night  to  get  the  gnods  out  of  their  cellars,  but 
could  not  remove  all  of  the  merchandise. 


WATBB  STBBET  FLOODED. 

OeUan  Fi^ed  and  Power  Crippled,  80  Busfneas  is  Suepended. — 

Some  Damage  to  Stock, 

The  cellars  on  both  North  and  South  Water  streets  are  flooded 
ttauk  four  to  six  feet  deep  to-day  and  the  fires  have  been  put  out 
under  all  boilers  by  the  water,  so  business  in  many  plants  is  sus- 
pended. In  some  stores  alonef  the  street  considerable  damage 
was  done  to  stock  by  the  water.  Fee  Bros.,  at  21  J^orth  Water 
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Btreet,  reported  three  feet  of  water  in  their  cellar  at  9  o'clock 
this  moming,  bnt  there  was  no  damage  to  stock.  At  the  Brew- 
Bt^,  Gordon  &  Company  warehouse,  at  39  to  47  Korth  Water 

street,  the  cellar  was  flooded  with  three  feet  of  water  early  this 
morning  and  the  damage  done  to  stock  cannot  be  estimated. 
The  John  Biddons  Company,  of  61  North  Water  street  has  tkree 
feet  of  water  in  the  cellar,  with  some  damage  to  stock. 


USELESS  FIBE  ENGINES. 

Unable  to  Pump  Water,  hut  Strong  on  Noiae  and  Smoke  and 

General  Disturbance, 

The  condition  of  the  fire  apparatus  in  this  city,  if  one  is  to 
judge  by  the  engine  that  tried  to  pump  water  from  the  cellar  of 
the  Wilder  building  for  three  or  four  hours  this  morning,  is 

such  that,  were  the  city  to  depend  upon  the  machinery  of  the 
department  in  case  of  fire,  it  would  be  utterly  without  a  weapon 
against  the  flames. 

The  engine  used  up  a  great  amount  of  expensive  coal,  half  a 
dozen  firemen  chased  up  and  down  the  street,  the  air  was  filled 
with  smoke  and  steam  and  cinders,  battalion  chiefs  drove  up 
and  down  in  their  nice  little  red  wagons,  each  ac(  oiii[i;iiued  by  a 
drirer,  small  boys  shouted  and  horses  shied,  but  the  water  in  the 
cellar  continued  to  gain  on  the  fioor  and  soon  the  fires  under  the 
boilers  were  extinguished  and  the  tenants  on  the  top  floora  began 
to  use  language. 

It  was  a  sad  spectacle.  The  engine,  bright  and  shiny,  belched 
forth  smoke  and  sparks,  the  engineer  looked  wise,  the  other  men 
in  uniform  who  stood  around  bossing  the  job  tried  to  lo(A  wise 
and  yet  not  a  drop  of  water  came  out  of  the  cellar  through  the 
aid  of  the  machine.  The  Wilder*B  own  pump  brought  up  a  great 
deal,  but  the  city  engine  w^as  good  only  for  show.  The  number 
of  the  handsome  but  worthless  piece  ot  machinery  is  six.  iSix 
ought  to  be  retired  at  once. 
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BESGUED  IN  BOATS. 

Mt  Hope  Avewie  Residents  Had  Exciting  Mwperience  in 

Marlg  Morning, 

To  the  residents  of  that  seetion  of  Mt.  Hope  avenue  lyiug 

between  Alexander  and  Gregory  streets  the  early  liours  ot  this 
morning  were  fraught  with  the  greatest  exeitement.  When  the 
feeder  bank  gave  waj  a  torrent  of  muddy  water  rushed  down 
the  state  waterway  and  overflowed  into  the  yards  on  the  west 
side  ol  Mt.  Hope  avenue.  It  rushed  into  the  street,  flooding  yards 
and  cellars^  and  at  Averill  avenue,  in  Mt.  Hope  avenue,  it  attained 
a  depth  of  fully  four  feet.  Notice  of  the  oncoming  Hood  was  given 
to  the  residents  of  the  houses,  but  so  rapid  was  the  rush  of  waters 
that  few  ol  the  residents  had  an  opportunity  to  leave  their 
homes. 

Others  afiPected  to  believe  that  the  flood  was  but  a  temporary 
inconvenience  and  refilled  to  take  advantage  of  the  opportunity 
afforded  to  leave  their  homes  and  later  had  to  be  carried  away 
in  boats.  In  some  eases  boats  liad  to  go  through  four  feet  of 
w«ter  to  reach  residences  from  which  the  occupants  were  anxious 
to  escape. 

In  the  hour  between  6  and  7  o'clock  there  were  a  dozen  or 
more  boats  plying  in  Mt.  Hope  avenue,  and  in  some  cases  where 
the  occupants  of  houses  refused  to  move  out,  grocers'  and  butchers' 
wag(ms  brought  supplies  as  near  as  possible,  and  Ihe  boats  carried 
provisions  to  the  houses. 

Furniture  was  moved  from  the  first  tloors  of  some  of  the 
houses  to  upper  stories,  and  should  the  depth  of  water  continue 
for  any  time  there  is  bound  to  be  considerable  suffering,  as  all 
furnace  flies  have  been  extinguished,  and  access  to  the  ooal  bins 
in  the  cellars  of  the  flooded  houses  is  impossible. 


POLIGEMAirS  MISHAP. 

Overturned  Canoe  in  Wh4ch  He  Was  Riding. 

Policeman  Matthiaa  was  aetive  in  asiristing  in  the  work  of  noti- 
^ng  the  people  in  Mt.  Hope  avenue,  rushing  into  the  water  up  to 
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his  waist  and  helping  to  load  the  boats  which  were  speedily 
pressed  into  servioe.  From  4  o'clock  until  10  o'clock  the  boats 
plied  hetveen  the  honses  and  many  people  who  earlier  in  the  day 
had  refused  to  leave  their  homeSi  decided  to  make  trips  to  dry 
places  in  the  iinpromptn  ferries. 

In  the  midst  of  the  work  of  rescue  there  occurred  one  of  the 
numerous  incidents  that  provoked  a  laugh  even  from  those  per- 
sons whose  homes  were  under  water.  Policeman  Matthias  and 
John  Bums  were  in  a  canoe  propelled  by  Mr.  Burns.  Matthiae 
wi.shed  to  sound  the  alarm  on  his  police  whistle  and  stood  up  to 
blow  it.  One  piercing  blast  sounded  and  then  a  second  one  was 
suddenly  intOTupted.  In  standing  up  the  policeman  had  over- 
balanced and  he  and  his  boatman  were  dumped  into  four  feet  of 
exceedingly  cold  and  muddy  water  In  the  middle  of  Mt.  Hope 
avenue  to  the  great  amusement  of  everybody  but  the  two  erstwhile 
occupants  of  the  canoe.  Both  secured  changes  of  clothing  and 
returned  to  the  work  of  rescue. 

Oellars  in  Mt.  Hope  avenue,  between  the  streets  named,  were 
filled  to  a  depth  of  anywhere  from  four  to  seven  feet,  and  back 
^aitls  were  transformed  into  lakes. 

The  water  was  increasing  m  depth  in  Mt.  Hope  avenue  all 
morning  and  the  streets  running  toward  South  avenue  were  also 
visited  by  the  flood.  AveriU  avenue,  at  noon,  showed  something 
over  a  foot  of  water  near  Mt.  Hope  avenue  and  six  inches  at  Ash- 
land street,  half  way  to  South  avoiiie. 


WiiEKE  UKEAK  OCCUKiiED. 
Feeder  Bank  Went  Out  far  Distance  of  About  Seventy  Feet, 

Tho  break  which  canned  the  trouble  in  Mt.  Hope  avenae 
occurred  in  the  bank  of  the  feeder  at  a  point  about  200  yards  south 
of  the  Brie  railroad  tracks.  For  a  distance  of  about  seventy  feet 
the  bank  gave  way  and  this  gap  was  speedily  widened  by  the  rush 
of  water,  which  swept  everything  before  it. 

Tiusliin<r  down  the  feeder  the  torrent  tore  away  a  temporary 
dam  that  had  been  built  by  the  l^high  Valley  Kailroad  Company 
and  the  water  sweeping  on  in  a  wave  some  six  feet  high,  spread 
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to  the  country  adjoining  the  feeder,  covering  it  to  a  deptli  of  from 
one  to  four  feet.  The  ice  in  the  bottom  of  the  feeder  was  lifted 
and  forced  up  on  the  banks  or  jaiuined  against  canal  boats  which 
were  wintedng  in  the  basin  and  the  drawbridges  leading  to  the 
Lehigh  Valley  railroad  yard. 

With  the  dams  caused  by  these  jams  the  water  backed  up, 
filling  cellars  and  yards  and  transforming  the  latter  into  minia- 
ture lakes.  The  canal  was  soon  filled  to  a  depth  of  several  feet 
and  by  afternoon  was  almost  at  its  normal  snnuner  level. 


SULLIVAN'S  F££BY. 
National  Oaahei  Company's  Employee  Ctmried  Other  Employees, 

Big  white-haired  William  SulUvaUy  the  driver  for  the  National 
CSasket  Company,  comer  Exchange  and  Court  streets,  donned  a 
pair  of  high  mbber  boots  early  this  morning,  and  furnishing  him- 
self with  a  handcart,  started  out  to  serve  as  a  ferry. 

Other  employees  of  the  factory  and  neighboring  establishmenis, 
unable  to  nuike  their  wa^'  through  the  stream  which  tore  down 
Exehange  street,  were  compelled  to  entrust  tbemselTes  to  ''Sully" 
and  his  pushcart,  and  for  some  hours  a  crowd  watched  the  big 
chap  act  as  ferryman  for  such  persons  as  did  not  possess  a  pair 
of  boots. 


AT  SOUTH  PABK. 

Water  Has  Submerged  Boat-House,  Merry  Go-Round  mul 

Ewndreds  of  Acres  of  Land. 

South  Park  is  getting  tiie  benefit  of  a  great  share  of  the  water. 

Since  yesterday  morning  it  has  risen  several  feet  and  the  greater 
part  of  the  park  is  under  water.  The  boat  houses  ai-e  surrounded 
by  anywhere  from  two  to  live  and  six  feet  of  water,  and  some  of 
the  smaller  structures  are  in  danger  of  being  floated  down  stream. 

Both  of  the  baseball  diamonds  are  under  three  feet  of  water, 
and  just  north  of  the  Elmwood  avenue  bridge  the  river  is  more 
than  twice  its  normal  width,  having  spread  out  to  the  roadway 
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and  at  aome  points  tonehing  the  embankment  which  carries  the 

Pennsylvania  raiiwaj^s  tracks. 

The  fc.lreet  car  tracks  are  under  water  to  a  point  some  200  feet 
north  of  Brooks  avenue,  and  the  railing  on  the  retaining  wall, 
which  stands  above  the  street  about  forty  inehee,  i«  completely 
covered  by  the  water. 

The  golf  links  are  practically  all  submerged,  and  the  bicycle 
track  is  filled  with  water  to  the  top  of  the  fence  surroundiug  it. 

At  the  Bocbester  Athletic  Club's  boat  house,  200  yards  south  of 
Elmwood  avenue  bridge,  the  water  is  almost  up  to  the  sills  of  the 
flrst-story  windows,  but  there  is  no  fear  entertained  that  the 
house  will  be  carried  out  unless  the  water  should  rise  several 
feet.  The  boat  livery  is  surrounded  by  water  and  the  public 
locker  house  at  the  bridge  is  surrounded  by  four  feet  of  water. 

Over  on  the  east  side  of  the  river  the  top  of  the  merry-go-roaud 
is  just  visible  above  the  surrounding  waters. 

Roadways  on  the  east  side  of  the  river  are  under  several  feet 
of  water,  and  with  the  strong  current  that  is  running  extensive 
repairs  will  be  necessary  after  the  flood  subsides. 


MILL  BTBBET  GELLABS. 

Water  Bm  Through  from  Front  Street  and  Flooded  Them. 

From  Front  street  the  water  ran  through  iuU)  the  cellars  on 
the  east  side  of  Mill  street.  The  cellar  of  the  H.  B.  Graves 
warehouse,  at  72  Mill  etzeet,  was  flooded  with  three  feet  of  water 
at  8  o'clock.  The  employees  worked  all  ni|^t  getting  out  the 
goods,  and  the  damage  was  trifling.  Theie  was  also  water  in  the 
cellar  of  the  Blauw  Drug  Company  at  60  Mill  street.  The 
Weaver,  Palmer  &  Riclmnmd  warehouse  cellar,  at  41  Mill  street, 
had  several  inches  of  ^^at(  ^  at  8  o'clock,  but  all  goods  had  been 
safely  removed  to  the  first  floor. 
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EXCHANGE  STREET  FACTORIES. 

Flood  Causes  Casket  Works  and  SJioe  Factory  to  Shut  Down  for 

the  Day. 

The  Nati<ma]  Casket  Company's  factory,  at  Court  and  Exchange 

streets,  and  the  Armstrong  shoe  factory,  one  of  the  largest  . 
concerns  of  the  kind  in  the  city  and  which  is  situated  on  the  west 
side  of  Exchange  street,  almost  directly  opposite  the  casket  fao 
tory,  were  obliged  to  shut  down  because  of  the  flood,  the  water 
having  reached  the  basements  of  the  buildings,  preventing  the 
engines  from  running.  A  pump  was  in  operation  at  the  shoe 
factory  and  water  was  being  drawn  out  rapidly  during  the  day. 

At  the  casket  works  the  water  broke  in  through  the  sidewalk 
at  11  o^clocfc,  making  a  large  hole  and  flooding  the  cellar  in  spite 
of  the  energetic  efforts  of  the  employees  to  stop  the  progress  of 
the  water.  The  damage  in  both  of  these  f^ories  will  be  con- 
siderable.   Of  course  none  of  the  stock  wiir  be  interfered  with. 

The  basement  of  the  police  station  was  not  flooded.  Water  be- 
gan to  pour  in  through  the  cable  conduit  last  night  at  11  o'clock, 
but  the  ttigineers  were  sent  for  and  the  conduit  was  calked,  stop- 
pi  ng  the  inflow  of  water.  The  water  that  had  flowed  in  soon 
disappeared  and  to-day  the  cellar  is  dry  and  the  boilers  are  not 
interfered  with. 


CABLE  COIS'DUITS  FliOODED. 

Telephone  and  Light  Service  8onmoha;t  Interfered  With, 

Telephone  and  electric  light  service  in  the  center  of  the  city  is 
considerably  hampered  by  the  flooding  of  the  underground  cable 
conduits.  The  rapid  rush  of  water  through  some  of  the  conduits 
will  no  doubt  seriously  damage  not  only  the  cables,  but  the  con- 
duits as  well. 

All  of  the  conduits  have  surface  openings,  the  coverings  of 
which  are  perforated,  so  that  gases  can  escape  and  explosions 
be  prevented,  the  water  in  the  streets,  and  especially  on  Exchange 
street,  found  its  way  Into  the  conduits  and  rushed  through  them 
in  torrents,  disturbing  the  cables  and  damaging  the  walls  of  the 
conduits. 
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kUOM  JAIL  TO  rOLlCK  BTATION. 

Prisoners  Eetd  to  he  Carried  Beeh  and  Forth  in  Patrol  Wagoiu 

The  patrol  wagon  had  to  be  called  into  seryice  this  morning  to 
carry  the  prisonerB  from  the  Jail  to  the  police  station  and  from 
the  station  to  the  Jail.  The  water  being  a  foot  or  more  deep  at 
this  ])oiiit,  it  was  out  ol  tiie  question  to  walk  tlie  prisoners,  as 
is  customary. 

The  wagon  was  nearly  filled  on  the  trip  from  the  jail  to  the 
station,  and  the  prisoners  seemed  to  enjoy  the  ride  through  the 
water.  On  the  trip  back  there  were  not  so  many  prisoners,  but 

what  they  lacked  in  uunibers  they  seemed  to  make  up  in  en- 
thusiasm, for  as  they  left  the  station  and  the  horses  and  wagon 
plunged  into  the  rapidly  rushing  water  they  gave  a  mighty  cheer. 


FEEDER  HIGHER  THAJl?  KIVEB. 
Flowing  Over  the  Lehigh  Tracks  Into  the  River. 

The  rush  of  water  from  the  river  through  the  break  into  (he 
feeder  raised  the  levti  of  the  feeder  until  it  was  fully  a  foot  higher 
than  the  river  and  the  water  spread  over  the  Lehigh  Valley  tracks 
from  a  point  some  distance  above  the  Clarissa  street  bridge  to  a 
.  point  almost  down  to  the  coal  trestle. 

There  are  no  trains  running:  out  from  Rochester  over  the  Ix^high 
Valley  road,  owing  to  the  tlooded  tracks,  and  railroad  ties  seen 
floating  in  the  river  above  Clarissa  street  bridge  on  the  east  side 
of  the  river  would  indicate  that  the  roadbeds  of  the  railroada 
are  bdng  undermined. 

The  feeder  also  emptied  into  the  yards  in  Mt.  Hope  avenue  all 
during  the  day.  Up  near  Mt.  Hope  the  river  road  is  submergfMl 
to  a  dei)tli  of  several  feet,  and  the  water  has  spread  out  oyer  the 
adjoining  lowlands  to  a  depth  of  several  feet. 
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PLYMOUTH  AVENUE  SUBMEBGED. 

Four  Feet  of  Water  Surrounds  Houses  at  Upper  End. 

Besidents  of  the  houses  on  the  vest  side  of  Plymouth  avenue^ 
south  of  Brooks  ayeiiue^  are  hemmed  in  by  about  four  feet  of 

water,  and  their  only  communication  with  the  world  is  by  means 

of  boats.  Each  of  ilie  houses  has  a  boat  and  tlie  occupants  are 
able  to  get  out,  but  cellars  are  filled  and  the  water  iiows  over  the 
lower  tioors. 

Outbuildings  were  being  anchored  with  cables  when  a  reporter 
for  7Ae  Union  visited  the  scene  this  moiming.   The  water  in 

Plymouth  avenue  extends  to  within  a  short  distance  of  the  Penn- 
sylvania railway  tracks. 


OLD  VALLEY  CAIIAL. 

Water  FilU  the  Bed  From  Vaounm  Oil  Works  to  AtkiMon  Street, 

W  ater  Hiis  the  bed  of  the  old  Geuesee  Valley  canal  from  a  point 
aouth  of  the  Vacuum  Oil  works  to  a  few  feet  past  Atkinson 
street.  It  enters  the  canal  a  few  feet  north  of  where  the  bed  is 
filled  in  to  allow  the  crossing  of  the  Plymouth  avenue  and  the 
Rochester  division  of  the  Pennsylvania,  formerly  known  as  the 
Westmi  New  York  &  Pennsylvania  railroad.  Here  it  covers  the 
tracks  of  a  siding  to  the  Vacuum  Oil  works,  but  does  not  cover 
the  main  track  until  the  oil  works  is  reached.  It  is  over  the 
wheels  of  freight  cars  standing  on  the  rails  from  this  point  to 
Atkinson  street. 

The  road  is  uearly  level  and  is  built  on  the  bed  of  the  old  canal. 
The  roadbed  does  unf  rise  until  just  north  of  Atkinson  street, 
but  it  is  sufficient  to  keep  the  rails  out  of  water  from  there  on. 


ON  THE  BAILBOADS. 

Flood  Interferes  With  Trafjic  on  All  Lines  Entering  liochcstcr. 

The  flood  caused  by  the  Genesee  river  overflowing  has  seriously 
interfered  with  business  on  the  Lehigh  Valley  railroad  and  has 
caused  traffic  on  that  line  to  be  suspended.  The  tracks  of  that 
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line  entering  the  southern  section  of  the  city  are  covered  with, 
water  four  or  five  feet  deep,  making  it  impossible  for  trains  to 
pass  through.  A  suburbaE  train  reached  here  at  10.30  o'clock 
and  stopped  at  Elmwood  avenuie.  No  traiuB  reached  Rochester 
this  morning,  and  no  attempts  were  made  to  send  trains  away 
from  the  citv. 

Trallic  <ju  the  Erie  railroad  was  also  suspended  this  morning, 
as  the  tracks  of  this  road  were,  like  those  on  the  Lehigh  Valley, 
coTered  with  several  feet  of  water.  Tracks  on  varions  parts  of 
the  Rochester  division  were  all  covered  with  water  this  morning. 

On  the  Central  road  only  two  trains  arrived  here  this  morning 
from  !New  York  city.  Train  19,  due  here  at  1.30  a.  m.,  pulled 
into  the  Central  avenue  station  at  9.30  o'clofk  this  morniog. 
Train  35,  scheduled  to  reach  here  at  6  a.  m.,  arrived  at  noon. 
West  Shore  train  No.  3  reached  Rochester  at  8.30  o'clock  this 
morning,  being  five  hours  late.  The  tracks  east  of  Ryracuse  are 
covered  with  water  and  interfered  with  Iratlic.  Trains  from  the 
west  were  on  time  to-day,  or  only  slightly  delayed.  The  South- 
western limited  was  thirty  minutes  late.  On  the  Auburn  road 
and  Falls  road  branches  trains  were  reported  to  be  on  time  to-day. 

On  the  Buffalo,  Rochester  &  Pittsburg  road  trains  were  ran  on 
the  Central  tracks  to  Le  Roy  and  then  ovw  the  Peanut  branok*^ 
to  Le  Roy,  and  then  the  road's  own  tracks  wei*e  taken. 


MR.  McCLINTOCK  ACTS. 

^etoer  Openings  Stopped  up  8o  Sewers  Cannot  FiU  with  Water 

and  Back  Into  Cellars, 

Commissioner  McClintock  had  the  openings  to  the  Exchange 
street  sewer  south  of  the  canal  stopped  up  last  night,  so  the  water 
from  the  river  could  not  flood  them  and  cause  them  to  back  up 
into  the  cellars  of  Arms  along  the  street.  This  move  has  been 
<Tlticiaed  by  some,  but  those  who  arc  betieflted  by  it  are  very 
grateful  to  the  commis^sioner  for  his  prompt  action. 

The  same  thing  was  done  in  the  big  flood  of  1896  by  the  execu- 
tive board,  but  it  was  not  done  until  the  sewer  had  flUed,  and  did 
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no  good.  The  city  engiDeer  says  the  cellars  of  the  buildings 
at  the  Four  Corners  which  are  flooded  to-day  have  taken  in  water 
from  the  Front  street  sewer,  which  eonld  not  be  stopped  np 
e£Fective]j. 


FmT  HOUSE  sukrou:n'ded. 

Six  Patients  Are  Confined  in  the  Institution  at  Present  Time. 

Mt  Hope  Hospital,  familiarly  known  as  the  pest  honse,  is  in ' 
the  center  of  a  small  lake  to-day,  water  surrounding  it  on  all 

sides  and  the  current  is  lashing  against  the  front  door  of  the 
institution. 

Health  Officer  Qoler  was  a  visitor  at  the  place  early  this 
morning.  He  fonnd  the  six  patients  confined  there,  a  woman 
and  five  children,  not  at  all  apprehensive  of  any  danger,  the  chil- 
dren especially  being  inclined  to  treat  the  whole  affair  as  a 
huge  joke. 

All  necessary  precautions  to  insure  the  safety  and  comfort 
of  the  inmates  are  being  taken  and  a  watch  will  be  kept  so  that 
they  may  be  removed  shonld  there  be  any  danger. 


DBOVE  OUT  MUSKBATS. 

Flood  Furnishes  Harvest  for  Amateur  Runtsmen  xilong  River, 

The  high  water  drove  out  numerous  colonies  of  mnskrats  along 
the  banks  of  the  river,  and  yesterday  and  to-day  amateur  hnnts^ 

men  were  out  in  forf-e,  trying  to  pot  the  animals. 

Along  the  east  bauk  of  the  river  near  the  rapids  is  a  clmiip  of 
willows,  and  in  here  a  number  of  the  animals  sought  refuge.  Two 
young  men  with  guns  discovered  the  rats  and  in  the  course  of  an 
hour  managed  to  kill  some  fifteen  or  twenty,  securing  the  bodies 
with  a  boat.  * 
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BEGOYEEING  FROM  EFFECTS  OF  FLOOD. 

OiTY'B  SoSBETB  FrBB  fi*ROH  WATBBy  BUT  GOATBD  WlTH  ICB. 

Jk(tilro(i(h  Getting  in  Shape  to  Resume  Traffic.  —  Erie  Road  Open 
This  Morniiig.  —  Cellars  Have  Been  Freed  from  Water,  atid 
Affairs  Will  8oon  Meawne  Normal  Condition. 

The  permanent  elevaiiuii  oi  ike  crest  of  Court  street  dam  is 
241.91  feet.  Measurements  made  at  the  crest  of  the  dam  by  the 
city  engineer's  office  force  from  yesterday  afternoon  at  4  o'clock 
up  to  noon  to-day,  when  the  measurements  ceased,  are  as  follows: 

4.00  p.  m  ,  249.55  ft. 

5.00  p.  m   249.50  ft 

6.00  p.  m    249.50  ft. 

7.00  p.  m   249.45  ft. 

8.00  p.  m   249.45  ft. 

9.00  p.  m   249  10  ft. 

10.00  p.  m  ,   249.35  ft. 

11.00  p.  m   249.17  ft 

12.00  p.  m   249.10  ft. 

1.00  a.  m   249.05  ft 

2.00  a.  m   248.90  ft. 

3.00  a.  m   248.85  ft 

4.00  a.  m   248.76  ft, 

5.00  a.  m  .*   248.65  ft. 

f).00  a.  m   248.50  ft. 

7.00  a.  m   248.40  ft. 

8.00  a.  m   248.35  ft 

9.00  a.  m   248.30  ft. 

12.00     m   248.30  ft. 

To-day  Bochester  is  recovering  from  the  effects  of  the  flood,  ajad 
within  twenty-fonr  hours  things  will  ha^e  heen  restored^  in  a 

great  measure,  to  their  normal  eondition.  Shortly  after  4  o'clock 
yesterday  atternoon  the  river  began  to  fall,  and  since  that  time 
it  has  fallen  slowly  but  surely,  until  at  noon  to-day  it  was  some- 
thing more  than  a  foot  below  the  top  of  the  opening  in  the 
aqnednct  arches. 
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CrowdB  still  gathered  at  the  various  points  of  vantage  to  watch 
the  water,  but  the  gatherings  numbered  fewer  persons  than  yes- 
terday. The  streets  which  were  visited  by  the  wiaters  yesterday 
were  centers  of  attraction  for  the  curious,  and  much  interest  was 
manifested  in  the  operations  of  the  men  who  were  devoting  their 
energies  to  repairing  damage  caused  by  the  tlood. 

Bailroad  traffic  is  once  more  getting  into  such  shape  that 
people  are  not  afraid  to  venture  out  lest  they  be  stalled,  and  by 
to-morrow  mcnming,  should  present  conditions  continue^  trains 
are  expected  to  be  on  schedule  time  or  neai'ly  so. 

In  Uie  Streets. 

Probably  meet  interest  to-day  centeied  in  the  streets  which 
were  visited  by  the  rush  of  waters  yesterday.  While  the  water 
had  receded  in  each  of  the  streets,  evidences  of  its  presence  were 

everywhere.  Sheets  of  ice  covered  the  roadways  and  sidewalks, 
while  stained  walls,  broken  down  fences,  sidewalks  tom  from 
their  usual  positions  and  other  similar  reversals  of  normal  con- 
ditions bore  witness  to  the  effect  of  the  rush  of  waters. 

In  Front  street,  where  the  water  was  flowing  through  the 
eenter  of  the  street  yesterday  to  a  depth  of  two  or  three  feet, 
there  was  no  water  this  morning,  but  in  that  section  of  the 
thoroughfare  where  the  water  had  been  deepest  there  was  ice 
anywhere  from  an  inch  to  six  inches  in  thickness,  while  at  the 
comer  of  Andrews  street  heavy  stone  flagging  had  been  tom 
from  its  posiHon  and  gaping  holes  in  the  walk  were  guarded  by 
policemen  and  signs  called  attention  to  the  fact  that  the  way 
was  dangerous. 

The  stores  along  Front  street  were  swept  out  to-day  and  as 
speedily  as  possible  evidences  of  the  flood's  visit  will  be  obliter^ 
ated.  Merchants  have  not  as  yet  been  able  to  figure  up  their 
loss,  but  in  many  instances  it  will  assume  figures  that  wiil 
seriously  cripple  the  owners  of  the  places. 

Mt.  Hope  avenue  shows  more  traces  of  the' flood,  possibly,  than 
any  other  street.  The  roadway  from  Alexander  street  to  Hick- 
ory  street,  is  coated  vHth  ice,  fences  and  sidewalks  have  been 
tom  from  their  usual  places  and  debris  of  various  sorts  shows 
where  the  waters  rushed  in  yesterday  morning. 


Digitized  by  Google 


278  Report  of  the  ^'ew  Yobk  State 

Cellars  on  this  thoroughfare  are  practically  free  from  waier 
to-daj,  but  there  is  every  evidence  of  their  presence.  Back- 
yards  are  skating  pondSy  ice  covering  water  anywhere  from  six 
inches  to  three  feet  deep.  Fences  bordering  the  hank  of  the 

feeder  have  for  the  most  part  been  washed  away  or  at  least  flat- 
tened, and  rear  doorsteps  and  sidewalks  ornament  other  sections 
of  the  yards. 

Exchange  street  prescwits  an  appearance  little  different  from 
that  of  Mt.  Hope  avenne.  Ice  is  evefywhere  on  the  rddewalks 
and  roadway  between  Glasgow  street  and  Spring  street.  Side- 
walks in  front  of  some  of  the  establishments  have  been  cleared, 
while  on  others  men  were  busy  all  morning  removing  the  ice  and 
the  dams  which  had  been  bnilt  to  prevent  the  entrance  of  the 
water  into  cellars. 

Pumping  Almost  Finislisd, 

This  morning  there  was  but  one  steam  fire  engine  in  commis- 
sion to  pump  out  cellars,  that  being  stationed  at  the  Bocheeter 

Savings  Bank  building,  where  it  had  been  at  work  since  early 
last  evening.  Other  ensrines  worked  until  early  this  nif>rning 
at  the  Powers  Hotel,  and  Towers  block,  while  the  Wilder  building 
cellar  was  cleared  with  the  aid  of  a  big  steam  pump  operated  by 
a  trartion  engine. 

Later  the  steamers  may  be  called  into  reqtdsition  to  assist  in 
emptying  other  cellars,  but  just  now  this  seems  unlikely.  Late 
last  night  the  water  had  fallen  enough  to  enable  some  of  the 
sewers  to  fulfill  their  duty,  and  this  was  even  more  effective  than 
the  engines  in  clearing  oeUars  of  dirty  water.  Some  cellars  still 
have  some  inches  of  overflow  from  sewers,  but  they  will  be  free 
before  night  and  then  efforts  will  be  made  to  remove  ail  tracee 
of  the  flood. 

BaitwayB  0etHng  Ifi  Shape, 

The  railroads  are  rapidly  recovering  from  the  effects  of  the 
high  water.  The  Erie  railway  this  Tiiorning  had  a  train  in  from 
the' south  and  also  sent  one  out  By  late  this  afternoon  it  ie 
hoped  to  resume  the  schedule*  The  train  due  here  at  8.30  o'clock 
this  rooming  reached  the  Ckmrt  street  station  at  9  o'clock,  and 
an  hour  later  a  train  was  sent  out  for  Elmira. 
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iSouiQ  of  the  intending  passeogeis  on  the  10  o'clock  train  went 
Qp  to  the  old  Foley  lumber  yard  south  of  Olariasa  street  bridge, 
and  the  train  stopped  there  for  them  to  board  it.  Between  the 
station  and  the  bridge  the  train  ran  through  water  varying  from 
six  to  twenty'  inches  in  depth. 

There  were  no  wheels  moving  on  the  J.ehigh  Valley  road  this 
momingy  but  active  steps  were  being  taken  looking  to  an  early 
resumption  of  traffic.  A  gang  of  some  seventy  men  was  at  work 
on  the  track  running  along  the  feeder,  removing  the  ice  that  had 
been  bwept  up  on  it  yesterday  when  the  water  broke  through 
above  the  pest  house.  There  is  a  train  of  a  dozen  cars  io;ided 
with  dirt  and  gravel  on  the  track  a  short  distance  south  of 
Clarissa  street  bridge,  which  will  be  used  to  fill  in  as  soon  as  the 
water  In  the  feeder  has  dropped  a  trifle  lower. 

Just  south  of  the  bridge  a  dam  has  been  built  by  the  state  em- 
ployee?, and  this  diverts  the  water  over  the  railway^s  tracks,  but 
at  noon  to-day  it  was  lowering  to  a  sufftcient  degree  to  permit  of 
men  to  work  in  it,  and  they  cut  away  part  of  the  embankment 
between  the  river  and  the  feeder  that  the  water  from  the  feeder 
might  more  readily  find  its  way  back  into  the  river,  thus  making 
it  possible  to  get  trains  through. 

Slush  loe  in  tiie  River, 

The  river  this  morning  bore  on  its  surf^  quantities  of  slush 
ice,  most  of  which  was  the  result  of  last  night's  fkW  in  tempera- 
ture From  time  to  time  there  was  a  cake  of  heavy  ice  to  be 
s^n,  but  not  enough  to  cause  any  worrinient. 

There  was  no  driftwood  to  be  seen  and  indications  are  that 
the  course  of  the  river  is  remarkably  free  from  such  things.  At 
the  dam,  above  Court  street,  the  water  still  ran  over  the  wall  at 
the  head  of  the  Water  street  race,  but  in  no  such  volume  as  yes- 
terday, and  before  night  there  will  be  little  or  no  water  entering 
the  race  at  that  point 

The  water  had  not  entirely  receded  f^om  the  Erie  railway 
tracks,  although  it  was  much  lower  than  yesterday. 
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Water  still  filled  the  pit  in  tbe  Erie  round  honae  thia  loraioon, 
but  there  was  a  force  of  men  at  work  pumping  it  out  and  clearing 
away  the  ice  which  had  formed  over  the  tracks  and  flooring, 
and  by  nighttime  all  traces  of  the  liood,  except  the  water  in  the 
pit  will  have  been  removed. 

Steam  waa  need  to  thaw  oot  the  ice  and  it  was  then  swept 
ont  of  the  honse^  while  the  floors  were  scmUbed  off  with  the  hot 
steam.  The  boilers  were  cleaned,  and  engines  which  had  been 
stalled  when  the  water  filled  the  house  had  their  fires  rekindled 
and  were  cleaned. 

State  EmployeeB  Rested. 

After  laboring  incessantly  for  the  greater  part  of  the  da^  and 
night,  state  employees  had  an  opportunity  to  rest  for  a  time 
to-day.  All  yesterday  afternoon  and  nntil  early  this  morning 
a  gang  of  over  100  men  and  a  score  of  teams  were  bnsy  drawing 

stone  to  Clarissa  street  bridge,  where  it  was  desired  to  build  a 
dyke  which  would  hold  back  the  water  from  the  feeder  and  the 
canal. 

The  inrosh  of  such  a  volnme  of  water  caused  grave  f^s  for 
the  stability  of  the  canal  banks,  and  a  dyke  at  the  point  named 

was  deemed  the  best  safeguard  that  could  he  erected.  Five  Imii- 
dred  and  twenty- two  yards  of  Medina  paving  stone  were  drawn 
to  the  bridge  and  thrown  over  south  of  the  bridge^  and  at  1 
o^clock  this  mcHming  the  workers  had  the  satiBfection  of  seeing 
that  their  efforts  were  successful. 

Division  Superintendent  liarnard  was  on  the  scene  for  almost 
forty-eight  consecutive  houi's,  and  expreBi^ed  the  gravest  fears  for 
the  consequences,  which  would  follow  did  the  temporary  struc- 
ture fail  to  hold  back  the  water  which  entered  the  feeder  above 
the  pest  house. 

The  Lehigh  Valley  railroad  officials  were  not  much  pleiisod 
with  the  erection  of  the  dam,  as  it  caused  the  water  to  raise  over 
their  tracks,  but  Superintendent  Barnard  insisted  that  it  was  a 
necessary  precaution  against  the  flooding  of  a  large  section  of 
territory  and  great  damage  to  property  and  the  dam  remained. 
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Tide  momiiig  a  secticm  of  the  dam  had  washed  away,  but  much 
of  the  water  waa  still  nmning  up  over  the  railway  mbankment 

back  into  the  river  south  of  the  bridge,  and  the  railroad  em- 
ployees cut  down  the  ci'est  of  the  embankmeat  suiiicieutlj  to  aid 
in  the  escape  of  the  water. 

Wolcott's  distillery  still  has  several  feet  of  water  in  its  cellar 
and  the  dam  at  tiie  bridge  does  not  assist  in  lowering  the  lerel  of 
the  water  there.  At  the  present  time  it  is  impossible  to  estimate 
the  amount  of  the  damage  which  has  been  caused  by  the  flood 
there. 

Park  8m  Flooded, 

There  was  but  little  appreciable  diminution  in  the  flood  at 
Genesee  Valley  park.  A  great  portion  of  the  ground  is  still 
under  water,  and  the  damage  to  roadways  will  be  eztensiye.  The 
park  employees  have  been  on  constant  duty  to  prevent  as  far  as 
possible  serious  damage,  but  the  subsidence  of  the  waters  will 
probul  iy  reveal  a  distressing  state  of  affaira. 

The  boat  houses  still  have  considerable  water  surrounding 
them,  but  it  is  believed  no  material  damage  has  been  done  to  any 
of  them  and  that  there  is  no  longer  any  danger  that  any  will  be 
carried  away.  . 

Figuring  the  Damage. 

At  present  it  is  a  matter  largely  of  guesswork  to  estimate 
the  damage  which  resulted  from  the  overflow,  but  it  is  certain 
that  it  will  run  well  up  into  the  thousands  and  may  even  reach 

a  total  which  will  be  expressed  by  six  figures.  Individual  losses 
will  take  some  days  to  compute^  and  until  u  thorough  inventory 
is  possible  business  concerns  will  be  unable  to  get  any  exact 
estimate  of  the  cost  of  the  flood. 

In  many  instances  allowance  will  have  to  be  made  for  the 
loss  of  time  sustained  by  workmen  in  factories  which  were  com- 
pelled to  shut  down,  owing  to  the  flooding  of  boiler  rooms,  while 
the  loss  to  the  manufacturers  through  the  closing  of  the  plants 
will  be  another  important  factor. 

It  is  hardly  possible  that  any  exact  estimate  will  ever  be  made 
of  the  losses  sustained  by  persons  whose  homes  were  invaded  by 
the  water* 
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DYING  FLOOD  CAUSES  ROW. 
Statb  Altuobities  Ci^sa  With  LEuitiu  Valley  Bailkoad. 

Attempts  of  Latter  to  Tear  Out  Tempot'ary  Dam  in  F^eeder 

Brought  to  a  Halt.  —  Until  Break  in  Bank  in  Rtpuired  Trains 
Will  he  Tied  Up. — Water  Falling  Slowly. 

There  is  ime  place  wliere  the  falling  of  the  waters  ha«  failed 
to  restore  peace  and  quiet.   This  is  in  the  relations  between  the 

slate  aulhoriiiett  and  the  officials  of  llie  Lehigh  Valley  railroad. 
On  the  contrary,  thei*e  is  on  just  at  present  a  most  interesting 
row,  due  to.  the  erection  of  a  temporary  dam  at  Clarissa  street 
by  the  state  anthoritieB.  This  dam  caused  the  water  to  pour 
over  the  railroad  tracks,  and  yesterday  morning  part  of  the  dam 
was  torn  out  by  employees  of  the  railroad.  Later  this  was  re- 
stored by  the  state  anthorities,  who  gave  it  to  be  understood  iu 
no  uncertain  terms  that  the  dam  must  stay  and  that  any  attempt 
of  the  railroad  to  remove  it  w<rald  be  attended  with  serious  con- 
sequences. The  dam  is  in  place  to<day. 

When  the  water  rushed  d(Jwn  the  feeder  early  Monday  morning 
and  made  its  way  into  Mt.  Hope  avenue  an  ice  dam  formed  in 
the  feeder  at  a  point  almost  opposite  Hamilton  street.  It  was 
mainly  on  this  account  that  the  flow  of  water  into  the  canal, 
which  would  undoubtedly  have  been  attended  with  most  serious 
consequences  had  it  continued,  was  stopped,  and  early  Monday 
afternoon  Division  Engineer  Houston  IJarnard  had  500  loads 
of  paving  stone  thrown  into  the  feeder  just  south  of  Clarissa 
street  bridge.  The  rush  of  water  down  the  feeder  was  checked, 
but  the  railroad  tracks  were  subm^ged  to  a  depth  of  several 
feet,  effectually  cutting  off  any  running  of  trains.  There  was  a 
protest  from  the  railroad,  but  Engineer  Barnard  insisted  that 
the  city's  interests  were  of  more  importance  than  those  of  the 
railroad. 

Railroad  Tears  Away  Dam. 

Part  of  the  railroad  roadbed  began  to  be  loosened  and  the  rail- 
road authorities  yesterday  morning  had  a  gang  of  seventy  men 
at  work  trying  to  tear  away  the  dam.  They  had  part  of  the  dam 
removed  when  Engineer  Barnard  heard  of  what  was  going  on 


Digitized  by  Google 


Water  Storagb  Commission. 


283 


and  he  at  once  hurried  to  the  scene  and  ordered  the  railwajr 
company's  men  to  cease  work  at  tearing  out  tlie  dam.  Police- 
men were  also  sent  for  and  later  in  the  day  the  dam  was  rebuilt 
where  it  had  been  torn  away.  This  morning  scarcely  any  water 
was  finding  its  way  past  the  dam,  and  the  railroad  tracks  north 
of  the  bridge  were  clear  of  water.  At  a  point  some  200  feet 
south  of  the  bridge  the  water  was  running  over  the  railroad 
tracks,  althouf^  in  much  less  rolume  than  yesterday  at  the  cor- 
responding hour. 

*  Watchers  were  on  hand  to  see  that  no  further  attempt  was 
made  by  the  railroad  company  to  tear  out  the  dam  with  possible 
disastroua  results  to  the  southeastern  section  of  the  city,  and 
pfeparations  were  under  way  looking  to  the  repair  of  the  break 
in  the  feeder  hank  whieh  was  the  cause  of  all  the  trouble. 

To  Repair  Break  To  Morrow. 

Engineer  Barnard,  this  morning,  stated  that  to-day  matmal 
would  be  drawn  to  a  point  near  the  break  and  a  bridge  would 
be  thrown  across  the  feeder  in  order  that  the  actual  work  of 

repairing  the  hole  in  the  break  might  be  begun  to-morrow  murn- 
ing.   This  work  will  possibly  take  two  or  three  days. 

Several  newspapers  have  insisted  on  stating  tiiat  the  gates  at 
the  head  of  the  feeder  had  broken  under  the  pressure  of  the 
water,  thus  causing  it  to  rush  into  the  feeder  and  canal.  As 
stated  in  The  Union  on  Monday  the  break  was  in  front  of  what 
is  known  as  the  Welsh  farm,  two  hundred  yards  sopth  of  the  pest 
house,  the  bank  giving  way  for  a  distance  of  about  seventy  feet. 
This  will  have  to  be  filled  in  with  cribbing  and  earth  at  the 
present  time,  and  further  repairs  may  be  made  later. 

When  the  break  has  been  repaired  and  tested  tbe  dam  in  the 
feeder  will  probably  be  taken  out.  Then  the  Lehigh  Valley  rail- 
road will  get  its  trains  through.  It  will  be  remembered  that  the 
Lehigh  Valley  laid  its  tracks  along  the  feeder  bank  one  Sunday 
afternoon,  six  or  seven  years  ago,  and  that  injunction  proceed- 
ings were  talked  of,  but  an  amicable  agreement  was  finally 
reached. 
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The  importance  of  the  temporal'^  dam  built  under  Engiueer 
Barnard's  direction  maj  be  understood  when  it  is  stated  that 
GommiBsioner  of  Public  Works  McOiintock  holds  that  it  was  the 
only  thing  that  prevented  uu  overflow  that  would  have  entailed 
great  property  damage  and  pobfeible  loss  uf  liie. 

The  feeder  is  several  feet  higher  than  the  canal^^'  said  Couuuis- 
sioner  McOlintock  in  discussiiig  the  matter  this  morning,  and 
had  that  dam  not  been  erected  there  would  have  been  a  rush  of 
water  down  the  feeder  and  into  the  streets  that  nothing  oould- 
have  resisted  once  it  started.  What  the  loss  would  have  beeu  in 
such  an  event  is  hard  to  estimate,  but  it  would  have  attained 
figures  that  would  total  hundreds  of  thouflandfl  of  dollars.  That 
dam  certainly  saved  a  most  serious  flood  and  Engineer  Barnard 
is  entitled  to  a  great  deal  of  credit  for  the  promptness  with 
which  he  sized  up  the  situation  and  took  measures  to  prevent 
further  trouble." 

BaihroadB  m  Better  Shape, 

With  the  exception  of  the  Lehigh  Valley  the  railroads  are 
rapidly  recovering  from  the  effects  of  the  high  water.  Trains 
on  the  Erie  were  practically  on  time  this  montilig,  the  west 
track  being  almost  clear  of  water  and  the  east  track  being, 
covered  only  to  a  depth  of  a  few  inches. 

Officials  of  the  Buffalo,  Kochester  &  Pittsburg  railroad  an- 
nounced this  mcHrning  that  the  track  between  Bochester  and 
Scottsville  had  been  opened  to-day,  and  that  trains  were  prac- 
tically on  time.  The  whole  road  is  now  open  for  traffic. 

In  the  city  engineer's  office  the  readings  taken  at  the  Court 
street  dam  at  noon  shu\ved  that  there  has  ht^an  a  total  fall  of 
twenty-two  inches  since  4  o'clock  Monday  afternoon,  and  unless 
there  is  a  change  in  conditions  it  is  believed  that  the  river  will 
continue  to  seek  its  normal  level. 

Clearing  up  in  the  streets  visited  by  the  water  continues,  but 
it  will  be  the  end  of  the  week  before  all  traces  of  the  flood  have 
been  removed. 
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liOCHESTEB  FACEIS  DAi^GEK  OF  MIDJSLMMEIi  FLOOD. 

Immbnbb  Volume  or  Watbb  Bushing  Down  thb  Bivbr, 
With  Fubtheb  Rise  Looked  Fob. 

Metmiremmts  at  Oowrt  Street  Dam  Show  Rise  of  Nearly  Th/tee 
Feet  m  Tweniy-Fowr  Eaurs,  —  UnwniaUy  Large  Amount  of 
Driftufood  Coming  Down  With  ike  Water,  Threatening  Seriom 

Troulle. 

With  the  river  carrying  down  a  volume  of  water  unprecedented 
for  this  time  of  the  year  Bocbester  focee  the  danger  of  a  mid- 
summer flood  that  has  already  caused  damage  amounting  into 

the  hundreds  of  thousands  of  dollars  up  1he  valley,  e<]ualling  if 
n«)t  •  xteediug  the  daiHage  resulting  from  the  ujeniorable  freshet 
of  March.  Crops  have  been  destroyed,  roadways  washed  out  and 
gullied,  houses  wrecked  and  swept  away  and  bridges  in  numbers 
have  gone  down  before  the  rush  of  the  muddy  torrent  that  now 
hastens  towards  Lake  Ontario.  At  least  two  lives  have  been 
lost  and  later  reports  may  swell  the  list. 

Heavy  rains  on  Thursday,  Friday  and  Saturday  helped  to  in- 
crease the  river's  volume,  but  early  Sunday  morning  cloud- 
bursts at  several  points  up  the  valley  added  the  finishing  touches. 
Creeks  and  brooks  were  transformed  into  swollen  rivers,  spread- 
ing out  over  the  surrounding  country,  carrying  destruction  in 
their  course.  . 

Bocbester  b^n  to  experience  the  rise  of  water  early  yesterday 
when  quantities  of  driftwood  on  the  river  indicated  the  j*avages 

of  the  flood.  As  the  day  wore  on  the  rise  in  the  river  became 
more  lioticeable,  and  to-day  the  increase  in  volume  has  been 
steady. 

At  9  o'clock  yesterday  morning  representatives  of  the  city 
engineer's  office  took  a  reading  at  the  Court  street  dam,  and 
when  this  morning's  reading  was  taken  at  the  same  hour  a  raise 

of  2.2  feet  was  recorded.  This  gives  a  height  of  4.14  feet  at  the 
dam,  or  rather  above  it.  On  ^larch  3d,  when  the  record  was 
made  the  height  of  water  was  7.64  feet,  or  Just  three  and  one-half 
feet  higher  than  at  9  o'clock  this  morning. 
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A  further  rise  of  but  a  few  inclies  will  put  the  water  on  a  level 
with  the  Erie  railroad  tracks,  while  a  raise  of  a  foot  al>ave  the 
9  o^dock  meararement  means  that  the  railroad  tracks  will  be 
covered.     Both  the  Erie  and  Lehigh  Valley  roads  have  men 

watching  the  river  and  gangs  of  men  will  be  in  readiness  to  go  to 
work  at  any  points  that  may  be  threatened. 

Trees,  fence  rails  and  other  drift  have  been  ooming  down  in 
quantities  for  twenty-four  honrs  past,  and  each  of  the  city 
bridges  and  the  aquednet  has  one  ot  more  large  trees  lodged 
against  it.  Several  trees  are  balanced  cm  the  Court  street  dam 
near  the  gate  house  of  the  raceway  on  the  west  side  of  the  river, 
while  against  the  gates  of  the  Brown  &  Seymour  race  on  the  east 
side  is  lodged  a  hnge  pile  of  drift  which  constantly  grows,  despite 
the  efforts  that  have  been  made  to  keep  the  place  clear. 

From  the  trees  which  make  their  way  down  the  river,  safely 
passing  the  bridges,  there  has  arisen  a  new  danger  nol  experienced 
in  the  spring  freshets.  Floating  out  into  the  lake  in  large  nnm- 
bm»  more  or  less  submerged,  the  trees  offer  a  serious  menace  to 
navigation,  and  yachtmen  coming  into  Charlotte  harbor  last 
night  reported  a  number  of  narrow  escapes. 

Ko  little  anxiety  is  manifested  as  to  the  giving  way  of  the 
feeder  bank,  the  place  at  which  the  freshet  broke  through  in 
March.  The  opening  in  the  bank  made  at  that  time  has  been 
closed  and  tested,  but  there  has  been  no  such  test  as  the  present 
freshet  gives  and  persons  in  the  vicinity  of  the  break  are  more 
or  loss  alarmed. 

Should  another  break  occur  at  this  point  there  would  be  serious 
trouble  lor  the  patients  confined  at  Hope  Hospital.  There  are 
some  fifty  patients  in  the  hospital  and  the  tents,  aside  from  the 
nurses  and  attendants,  and  as  the  site  of  the  hoepital  is  low 

ground  an  overflow  would  iiuindate  the  hospital  grounds. 

Kochester's  rainfall  also  contributed  to  the  rise  in  the  river's 
level,  the  total  amount  for  the  twelve  hours  between  6  p.  m.  Sat- 
urday and  6  a.  m.  Sunday  being  1.11  inches. 

All  day  yesterday  when  the  riee  in  the  river  first  became  ap- 
parent and  to-day  the  river  bridges  have  contained  numbers  of 
curious  and  interested  spectators  and  the  appearance  of  each 
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tree  or  heavy  bit  of  drift  was  the  signal  for  a  msh  from  one 
Bide  of  the  bridge  to  the  oih&t  to  note  the  progress  of  the  drift. 

All  the  towns  along  the  river  report  great  damage  and  at  Fill- 
more and  Arcade  deaths  are  reported,  while  from  other  pi>mts 
persons  are  reported  missing.  Of  the  damage  to  crops  and  road- 
wajB  it  is  hard  to  make  anj  estimate,  but  that  the  total  losa 
along  the  Genesee  will  mount  np  to  seTeral  hundred  thousands 
of  dollars  there  is  not  the  slightest  doubt,  farmers  uniting  in  the 
opinion  that  it  is  one  of  the  most  disastrous,  if  not  the  most 
disastrous,  freshets  ever  experienced  in  the  vallej  of  the  G^iiesee. 


{The  UwUm  mid  AOveitU^r,  JiOy  8.  1902.] 

FURTHER  RISE  IN  THE  RIVER. 

VOLUHS  OF  WaTDB  FROM  HlGHKB  UP  MAKBB  PbBSBNCB  FoLT. 

Rise  of  More  Than  a  Foot  Shice  Six  O'Clock  Last  Evoning,  and 
Rise  Continu4^s.  —  City  Engineer  Fisher  Telia  of  Flood  Up  the 
Valley.  —  Making  rictures  of  the  TorretU, 

Rochester  has  not  yet  escaped  the  danger  of  a  midsummer 

ilood.  Since  yesterday  morning  at  9  o'clock,  wtien  a  rise  of 
over  two  feet  within  twentv-four  hours  had  been  recorded,  there 
has  been  a  steady  ina'ease  in  the  volume  of  water  that  has  passed 
through  the  city  and  a  further  rise  of  over  a  foot  has  been  re- 
corded and  the  rise  continues.  Later  reports  from  points  up 
the  valley  indicate  that  the  flrst  estimates  of  damage  were  not 
tco  large  and  revised  figures  may  carry  the  total  loss  to  even 
higher  amouats. 

Railway  service  entering  the  city  is  still  uncertain  on  some  of 
the  roads,  and  the  Pennsylvania  is  entirely  out  of  business  as  far 
as  operating  on  the  branch  formerly  known  as  the  Western  New 
York  k  Tennsylvania  is  concerned.  Damajze  to  other  roads  is 
being  repaired  as  rapidly  as  possible  and  unless  there  are  further 
rains  it  hoped  to  have  the  roads  in  shape  within  forty-eight 
hours. 

The  Buffalo,  Rochester  &  Pittsburg  Is  at  present  transferring 

Rochester  division  passengers  at  Bliss,  near  which  a  number  of 
bridges  were  carried  away,  but  by  to-morrow  or  the  next  day  it 
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is  expected  that  temporary  bridges  will  be  in  place  and  traffic 
resnmed. 

City  Engineer  Fisher  returned  to  the  city  last  night  from  An- 
gelica and  he  has  an  interest iiig  story  of  the  ravages  of  the  fluoii 
to  relate.  He  says  that  the  water  works  and  natural  gas  systems 
in  a  number  of  the  towns  have  been  completely  carried  away. 
The  water  is  claimed  by  residents  of  the  several  towns  to  have 
exceeded  in  height  and  volume  anything  ever  witnessed  there  in 
previous  years.  Mr.  Fisher  could  not  state  positively  whether 
Bochester  had  experienced  the  highest  water  that  it  would^  but 
expressed  the  hope  that  no  further  damage  would  result. 

Commissioner  of  Public  Works  HcOlintock  has  been  a  close 
observer  of  the  flood  and  under  his  direction  a  number  of  views 
of  the  high  water  and  obstructions  at  various  points  have  been 
made  and  these  will  be  available  for  the  use  of  the  Flood  Com- 
mission. 

At  the  office  of  the  park  board  it  was  stated  that  the  water 
had  spread  out  over  the  road  at  Genesee  Valley  park  just  south 

of  tlio  Elniwood  avenue  bridge  covering  the  former  site  of  the 
merry -go-round,  but  that  it  had  not  yet  reached  the  meadows. 
No  damage  of  moment  has  been  caused  to  the  park  lands  as  yet. 

The  rise  in  the  river  was  noted  with  alarm  by  members  of  the 
various  boat  clubs  which  have  houses  along  its  banks  at  Genesee 
Valley  park,  and  docks  were  anchored  and  boats  removed  from 
possible  danger^  although  parts  of  one  or  two  docks  were  curried 
away  so  sudden  was  the  increase  in  the  river's  volume. 

The  high  water  in  the  river  is  causing  more  or  less  incon- 
venience in  Charlotte  and  some  danger,  though  the  river  is  not 
over  its  banks  there.  The  ferry  boat  Windsor  is  tied  up  to-day 
and  will  probably  remain  out  of  commission  to-morrow  on 
account  of  two  big  logs,  one  of  which  is  caught  in  her  chain  and 
the  other  under  her.  The  tug  Tates  is  working  away  at  the  logs 
and  it  is  hoped  to  get  the  craft  running  in  a  few  days. 

Last  ni^ht  the  steamer  Charlotte,  owned  by  J.  D.  Scott  of  this 
city,  broke  from  her  moorings  on  the  east  side  nf  the  river  op- 
posite the  village  and  was  being  carried  down  n^-^iinst  the  rail- 
road bridge  when  her  anchor  was  dropped  and  she  was  saved. 
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A  moment  later  and  she  would  have  been  stove  in  by  the  sharp 
end  of  the  bridfre  pier. 

The  YateB  coal  chutes  are  closed  down  on  account  of  lack  of 
coaL  Kone  is  being  leceiyed  at  the  chntes,  washouts  along  the 
B.,  B.  &  P.  road  preventing  moving  of  trains. 


IThe  Union  and  Adtertisert  July  9, 1902.] 

BIVEB  DOES  NOT  {RECEDE. 

Cellars  in  Front  Strbbt  arb  Fillbd  With  Watbr. 

lAttle  ProhabiUty  of  Any  Immediate  Diminution  in  the  Vohme 
of  the  Tort*ent — Part  of  the  Park  Lanjie  Are  Under  Several 
Feet  of  Water, — Raihoay  Troche  Covered. 

There  has  l>een  no  recession  in  the  river  since  yesterday  after- 
noon, when  the  high  point  was  reached,  in.  fact,  a  rise  of  half  an 
inch  was  recorded  at  7.30  o'clock  this  morning,  and  at  that  level 
the  flood  appeared  stationary.  There  has  be^  some  rain  np 
the  valley,  so  that  no  immediate  fall  is  looked  for,  and  a  further 
rise  may  be  anticipated  should  any  more  rain  fall. 

City  Engineer  Fisher  this  morning  expressed  the  belief  that 
it  would  be  some  time  before  there  was  any  noticeable  fall  in  the 
level,  and  did  not  care  to  predict  what  might  happen  in  case  of 
continued  rainfall.  He  expressed  some  little  satisfaction  at  the 
absence  of  driftwood  during  the  last  twenty-four  hours,  con- 
sidering that  a  favorable  indication. 

Cellars  in  Front  street  are  to-day  experiencing  a  repetition 
in  a  measure  of  the  trouble  in  March.  Most  of  the  buildings  at  the 
low  end  of  the  street  have  several  feet  of  water  in  the  cellars, 
and  requests  have  been  made  by  one  or  two  firms  to  the  fire  de- 
partment for  the  use  of  fire  engines  to  pump  out  cellars. 

Early  this  morning  the  Central  Light  and  Power  Company 
was  In  trouble^  and  for  a  period  of  several  hours  electric  lights 
on  the  company's  circuit  were  crippled,  but  shortly  after  8  o'clock 
they  were  in  running  order  once  more. 

The  Erie  railroad  tracks  along  the  west  bank  of  the  river  are 
under  water  for  a  distance  of  several  hundred  feet  north  of 

19 
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Clarissa  street  bridge  and  just  soutli  of  the  bridge  tbe  water  has 

rushed  in  against  the  tracks.  Trains  are  being  operated  as  usual, 
although  the  water  covei-s  the  outer  track  to  a  depth  of  at  least 
a  foot. 

At  Genesee  Valley  park  a  large  part  of  the  low  land  is  under 
water,  the  river  road  and  the  two  baseball  fields  being  covered  with 
water  to  a  depth  of  three  or  four  feet.  No  particular  damage  has 

as  vet  resulted,  however. 

Members  of  some  of  the  boat  clubs  with  quarters  near  Elm  wood 
avenue  bridge  found  a  new  sort  of  amusement  last  evening  in  shoot- 
ing the  Elmwood  avenue  bridgei,  between  the  arches  of  which 
the  water  was  rushing  at  a  terrific  rate.  From  a  point  well  up 
stream  the  canoes  were  lauuched  and  headed  for  the  middle  arch, 
through  which  they  plunged  at  a  speed  rivalling  that  of  a  fast 
train. 

The  Pennsylvania  raihroad  is  still  tied  up.  As  in  March  water 
has  found  its  way  into  the  basin  of  the  old  Genesee  Valley  canal 

and  the  railroad  tracks  are  covered  with  water  down  as  far  as 
Troup  street.  In  some  places  in  the  basin  the  water  lies  ihree 
feet  deep  over  the  tracks  and  affords  a  course  for  raft  contests 
between  adventurons  youngsters. 

Down  at  Charlotte  there  has  been  no  improvement  in  condition 
during  the  last  twelve  hours.  The  ferry  boat  has  succeded  in 
freeing  its  chain  from  the  driftwood  which  caused  its  retirement 
from  business  yesterday,  but  the  current  still  runs  at  a  rate  that 
ma^es  navigation  a  matt^  of  difficulty.  * 

Steamers  experienced  considerable  difficulty  last  night  In 
making  their  landings,  and  the  bathing  at  the  lake  resorts  has 
sufleied  a  setback  owing  to  the  quantity  of  drift  that  has  been 
brought  down  by  the  river. 

Considerable  difficulty  was  experienced  by  the  steamer  Kings- 
ton  in  making  the  Charlotte  harbor  last  evening  on  account  of 
the  strong  current  in  the  river  caused  by  the  flood.  The  boat 
made  three  attempts  before  she  was  able  to  enter  the  river  be- 
tween the  two  piers.  While  going  to  the  docks  the  vessel  struck 
the  chain  of  the  ferryboat  Windsor  and  was  compelled  to  back 
wat»  for  some  time.  The  Kingston  also  struck  the  steam  yacht 
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Kavajo,  which  is  owned  by  Charles  M.  Everest  of  this  city, 
smashed  one  side  of  the  yacht  and  also  one  of  her  lifeboats^  in- 

iii<  ting  damages  amounting  to  |200.  After  the  accident  the 
Kingston  was  towed  to  iier  dock  hy  the  tugs  Yates  and  Proctor, 
which  saved  her  from  being  rammed  by  the  stone  piers.  The 
steamers  Toronto  and  Amndell  also  experienced  some  trouble 
in  making  the  harbor  last  night. 


ITHe  Union  and  AdvertUer,  July  10.  1902.J 

BivER  begi:ns  to  recede. 

OvBB  FouB  Incbbs  Fall  Bbcobdbo  in  TwBLva  Houaa 

Fall  May  he  as  Rapid  as  Rise,  Noto  That  Water  Up  the  Valley 
Has  Lowered* — RaUroads  Oettmg  Schedules  Into  Shape 
Again,  — Highways  In  Bad  CondUion. 

Apparently  danger  from  the  high  water  has  passed.  After  re- 
maining practically  stationary  for  over  thirty  hours  the  water 
has  begun  to  recede,  and  in  twelve  hours  a  fall  of  something  over 
four  inches  was  registered  at  the  Court  street  dam,  and  it  is 
hoped  that  the  fall  will  be  quite  as  rapid  as  was  the  rise. 

There  have  been  rains  up  the  valley,  but  reports  iiojii  tar  up 
indicate  that  the  streams  which  empty  into  the  river  are  going 
back  within  their  banks  and  the  water  which  had  spread  out, 
turning  the  surrounding  country  into  ponds  and  lakes,  is  rapidly 
draining  off,  so  that  the  volume  of  water  in  the  river  is  decreas- 
ing at  a  rapid  rate. 

The  railroads  which  have  been  bothered  since  Sunday  by  the 
high  water  are  rapidly  getting  back  into  shape,  and  train  service 
is  being  maintained  without  interruption,  but  extensive  repairs 
to  roadbeds  will  have  to  be  made  by  several  of  the  roads  which 
enter  Rochester. 

Highways  tluroughuut  the  surrounding  country  are  in  terrible 
shape,  the  recession  of  the  water  making  apparent  the  extent  to 
which  the  roads  have  been  cut  to  pieces  by  the  sudden  rush  of 
water  over  them.  This  is  especially  the  case  with  the  roads 
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Ijing  adjacent  to  the  river  and  its  tributary  streams,  and  it 
will  be  weeks  before  the  roads  are  iu  condition  again. 

Water  in  the  cellars  along  Front  and  Water  streets  ia  muoh 
lower  to-day,  in  many  cases  all  that  entered  yesterday  having 
ran  ont,  as  the  fall  in  the  river  made  it  possible  for  sewers  to 
better  discharge  their  contents  into  the  river. 

At  Genesee  Vajiey  park  water  still  covers  the  baseball  grounda 
and  a  large  pert  of  the  low  land,  bnt  with  a  few  days  of  dry 
weather  the  work  of  the  water  will  be  repaired.  Boating  may 
still  be  enjoyed  over  part  of  the  park  not  nsnally  acoessible  in 
boats,  and  tljere  will  be  no  baseball  for  some  time  to  coine  on 
tho  park  diamonds. 

At  Charlotte  conditions  have  improved  somewhat,  and  this 
morning  the  steamer  Kingston,  which  was  in  diiBcalty  yeaterday, 
was  enabled  to  get  ont  of  the  river  and  ynW  resnme  ita  regular 
trips,  making  landings  at  the  west,  or  Charlotte  pier. 
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Report  for  Febmary,  1902. 


WEATHER  AND  CROPS. 

Fel^raary  was  a  cold  month  with  much  anow  and  high  winda, 
followed  by  a  general  thaw  after  the  23d)  the  ground  being  bare 

on  the  28th,  except  in  the  colder  sections.  The  weather  was 
generally  favorable  for  crops,  and  winter  wheat,  rye,  grasses, 
and  fruit  trees  were  in  good  condition,  except  in  the  southeasty 
where  much  damage  to  forest  and  fruit  trees  was  done  by  the 
sleet  storm  of  the  2lBt  and  22d. 


TEMPERATURE. 

The  mean  temperature  for  February,  1902,  as  determined 
from  records  of  93  stations,  was  20.9**,  or  2.2^  below  the  normal, 

wliicli,  added  to  the  accuiiiuiated  depm  hire  since  November  i, 

1901,  gives  a  total  departure  from  that  date  to  February  28, 

1902,  of  10.3°  below  the  normal,  which  deficiency  represents  a 
yery  cold  winter.  The  highest  local  monthly  mean  was  28.5"*  at 
Kew  Tork  city,  and  the  lowest  was  14.8"*  at  Axton  in  the 
Adirondacks.  The  iu;i\iimiiii  for  the  month  was  08°  at  North 
Lake,  on  the  28th,  aud  the  lowest  was  —  26°  at  Axton,  on  the 
11th.  The  mean  for  the  month  was  28°  on  Long  Island  and  in 
the  vicinity  of  New  Tork  city,  18^  to  20**  in  the  Catskills,  20^* 
to  22*"  along  the  Great  Lakes,  and  16^  to  IT"  in  the  Adirondacks. 
The  temperature  was  about  or  below  zero  in  the  colder  sections 
of  the  Btate  on  the  4th,  5th,  Gth,  7th,  10th,  11th,  12th,  13th, 
14th,  15th,  16th,  19th,  2l8t,  22d,  and  in  the  early  morning  of 
the  24th,  followed  on  the  last-named  date  by  much  warmer 
weather,  which  continued  to  the  end  of  month,  the  maxima 
on  the  last  two  days  being  generally  about  or  above  50"  and 
over  60°  in  places. 
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The  mean  temperatupe  for  each  Febroar j  during  the  last  14 

ypu IS  is  given  iu  the  following  table: 

1889    18-5 

1890  r   29.8 

1891   27.6 

1892    25.3 

1893    20,5 

1894...'   20.3 

3S95   l'J'-2 

1896   22.8 

1897    24.6 

1898    26.3 

1899   20.5 

1900    22 . 7 

1901   IG.l 

1902    20.9 


PRECIPITATION. 

The  average  precipitation,  as  determined  from  the  records  of 
118  stations,  was  3.07  inches,  or  0.10  inch  above  the  normal  for 
Februarj.  While  the  average  for  the  State  was  about  normal, 
the  precipitation  was  very  light  over  a  large  ,  section,  being  less 
than  1  inch  in  iMrts  of  Chautauqua,  Yates  and  Niagara  counties, 
but  llii-s  (leficienoy  was  more  than  offset  by  the  heavy  amounts 
on  Long  Island  and  in  the  lower  Hudson  Vallej,  where  5  to  8 
inches  were  reported.  The  largest  amount  reported  at  any 
station  was  8.24  inches  at  Salisbury  Mills,  and  the  least  was  0.73 
at  Westfield  No.  3. 

The  average  precipitation  for  each  February  during  the  last 
14  years  in  New  York  State  is  given  in  the  following  table: 

1889    4.22 

1890.   3.57 

1891   4.02 

1892    2.18 

1893    4.64 

1894    2.84 

1895   1.66 

1896   6.52 
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1897    1.86 

1898   2.96 

1899   2.47 

1900   3.87 

1901   l.U 

1902   3.07 


SNOWFALL. 

Snow  was  frequent  during  the  first  20  days  of  February,  and 
was  heavy  in  parts  of  western  and  northern  New  York  on  the 
2d^  30  inches  falling  at  Axton  on  the  2d  and  3d,  17  inches  at 
Keene  Valley  on  the  same  dates,  and  18  inches  at  Borne  on 

the  3d. 

Heavy  snows  were  general  in  easLurii  New  York  on  the  17th, 
the  fall  on  that  date  ranging  from  10  to  20  inches.  In  the  south- 
east section  heavy  snow  also  occurred  on  the  21st  and  22d,  21 
inches  falling  at  Middletown,  14  inches  at  Carmel,  9  inches  at 
Gatskill,  12  inchesatWappingers  Falls,  and  corresponding  depths 
at  other  stations  in  that  sortion.  It  was  this  snow  storm  that 
caused  the  severe  sleet  storm  that  did  so  much  damage  to  rail- 
roads and  telegraph  and  telephone  llnea  in  the  vicinity  of  New 
York  dty  and  the  snrronnding  country.  The  total  snowfall 
during  the  month  was  10  to  18  inches  on  Long  Island,  20  to  33 
Inches  in  the  Catskills,  25  to  64  inches  in  the  Adirondacks,  30 
to  40  inches  in  MadiBou  and  Oneida  counties,  with  various  depths 
from  4  to  30  inches  io  other  sections.  Warm  weather  began  on 
February  24th,  and  the  snow  melted  rapidly,  the  ground  being 
bare  on  February  28tb,  except  in  the  colder  sections. 


WINDS. 

The  prevailing  winds  were  from  the  west.  The  total  wind 
travel  for  the  month  was  15,266  miles  at  New  York  city,  at 
which  station  a  maximum  velocity  of  74  miles  from  the  west 
occurred  on  the  2d.  The  total  movement  at  Buffalo  was  11,528 
miles,  with  a  maximum  velocity  of  03  miles  from  the  west  on 
the  3d,  while  the  total  movement  at  Binghamton  was  6,75<( 
miles,  with  a  maximum  velocity  of  35  miles  per  hour  from  the 
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west  on  tbe  2d.  The  average  honrly  yelocity  during  the  month 
was  22.7  at  New  York,  16.0  at  Buffalo,  and  7.8  at  Albany.  An 
unusually  severe  storm  passed  over  New  York  State  on  Febru- 
ary 2d  and  3tL  In  western  Kew  York  tlie  storm  becran  on  the 
afternoon  of  the  2d,  and  continued  until  next  morning  in  western 
New  York,  and  during  the  entire  day  in  eastern  New  York. 
The  wind  velocity  in  parts  of  the  State  was  the  highest. in 
several  years,  and  much  damage  to  property  was  reported.  An 
extreme  velocity  of  60  miles  occurred  at  Ithaca,  completely  dis- 
abling the  street  car  plant.  It  was  also  a  very  windy  period 
from  the  8th  to  the  10th,  and  from  the  17th  to  the  19th.  The 
winds  were  light  with  the  warm  weather  during  the  last  few 
days  of  February,  but  severe  winds  again  resulted  on  the  28th, 
in  advance  of  the  severe  storm  central  on  that  day  In  Iowa, 
where  the  barometer,  reduced  to  sea  level,  read  28.68. 


GENERAL  SUMMARY  FOR  FEBBTJARY,  1902. 


TfiMPEBATUm 

Mean  temperature  (determined  from  records  of  93 

stations)   20.9 

Departure  from  normal   — ^2.2 

Highest  local  monthly  mean  (at  New  York  city)   28.5 

Lowest  local  monthly  mean  (at  Axton)   14.8 

Highest  temperature  (at  North  Lake,  on  28th)   68 

Lowest  temperature  (at  Axton,  on  11th)   26 


PfiECIPITATION. 

Inches. 

Average  precipitation  (determined  from  records  of  118 

stations)   3.07 

Departure  from  normal   -|-0.10 

Greatest  amount  recorded  at  any  station  (at  Salisbury 

Mills)   8.24 

Least  amount  recorded  at  any  station  (at  AYestlield  3).  .  0.73 
Average  number  of  da^s  on  which  0.01  inch  or  more 
fell   9 
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Wind, 

PreTailiBg  wind  direction   W, 

.Weather. 

Average  number  of  clear  days   10 

Average  luimbor  of  partly  cloudy  days   8 

Average  number  of  cloudy  days   10 


MlSCBLLANEOUS  PHENOMENA  (DaTBS  OF). 

Auroras. —  3>  28. 
Ooronae. — 4. 

Fogs.— 16, 16, 17, 18,  21,  26,  27. 
Hail.— 2,21,  22. 
Lunar  Hales.— 13,  16,  24. 
feolar  Halos.—  6,  7, 14, 15, 16, 20. 
Parhelia.— 20,22. 
Sleet.— 2,  21,  22. 
'  Thunderstomis.—  On  the  27tb,  at  2  stations;  28th,  10. 


Atmospheric  Pressuke,  Relative  Humidity,  and  Wind  for 

I'^ERRUAar,  1902. 


1  ^ 

STATIONS. 

Barombtek 

,  IN  Inches. 

Mean  relative  humidity, 
per  cent. 

WlNl>. 

Mean. 

Maximum 

1 

Minimum. 

Total  move- 
ment, miles 

Maximum 
%'elocity,  miles. 

Direction. 

Date. 

New  York  

29.85 

30.24 

20 

28.99 

17 

73 

15,200 

74 

w. 

2 

29.88 

.30.38 

20 

29.00 

2 

83 

o.iiiKJ 

47 

w. 

3 

Binghamtim .... 

29.88 

30.33 

20 

29.28 

2 

5,756 

35 

w. 

a 

29.90 

30.38 

•14 

29.26 

28 

hi' 

7.665 

42 

ir. 

8 

29.92 

30.41 

14 

29,07 

28 

78 

11.528 

63 

w. 

a 

29.87 

30.33 

20 

29.20 

2 

85 

9,409 

52 

nw. 

3 

Erie.  Pa  

29.94 

30.45 

14 

29.12 

28 

7,946 

48 

B. 

28 

29.94 

30.40 

20 

29.41 

18 

80 

6.584 

50 

W. 

2 
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The  Tolantarj  Btation  at  Majle,  Niagara  county,  has  been 
closed.  A  new  rainfall  station  has  been  opened  at  Youngstown, 
Niagara  county.  The  volunteer  observer  will  be  Mr.  Byron  E. 
Tower,  who  will  begin  maJang  records  on  April  1st. 


SUPPLBBIBNTAL  TaBLB,  FEBBUAaT,  1902. 


Si'AilONS. 


Adams  Center  

Akri  HI  

liluc  Mountain  L:ike 

liuy'l'-  Corner?  

Do  Ktilb  Juaotiou... 

Easton  

GanHftvoort.  

Haskiiiville. ........ 

King  Ferry  

Lyu<ioavill0.  , 

Mayle  

Newark  Valley  , 

North  Hammond. . . 

Old  Chatham  

Port  Byron  

Red  Hook  

Salisbury  liills  , 

Skaneateles  , 

8.E.  Reservoir  

Speculator  

Spier  F-Als  , 

Warwick  

WokMtt...  


Total 
precipita- 
tum. 


it 

.71 
.20 
.81 
.17 

:v2 

.00 

.;i<j 

.99 

.04 
20 
04 
90 
02 
24 
44 
03 

.45 
.32 

.81 

eo 


Moan 
temp«r- 
atura. 


Observera. 


('V 


A.  K.  Voi  i 
H.  A.  Wil.i.T. 

B.  F.  Merwm. 
Thoma.s  Manning, 

C.  A.  HallpKaa. 
H.  Tal.er. 

R.  E.  Cronkhite. 
Walter  G.  CoUina. 
L.  A  (Goodyear. 
Fr.irik  i'lummar.'-' 
Andrew  R.  LmV.  , 
M.  D.  Cllntob. 
C.  A.  Wooator. 

G«o.V.  Roberta. 
E.  8.  Webber. 

H.  P.  Ram.-^iell. 
E^lward  Conron. 
Thomas  Manninc' 
L>™an  Slack. 
Geo.  K.  EvanSk  ' 
John  W.  Sly. 
L.W^^«iM,, 


OBSEBVEBS'  BEMABKS. 

Angelica. —  Streams  gorged  and  ice  jams  formed  on  the  28th. 
Streets  and  cellars  flooded.  Bailroad  traffic  suspended  for 
nearly  a  week.  Water  is  as  high  as  at  time  of  Johnstown  flood. 

Atlanta. —  Heavy  snows  with  high  winds  on  2d;  railways 

blocked. 

Avon. —  High  winds  with  snow  on  the  2d,  3d  and  4th;  snow 
badly  drifted. 

Humphrey. — A  seyere  gale  on  the  2d  and  3d;  most  severe 
storm  for  years.  Oonntry  roads  blocked  for  10  days. 
South  Canisteo. — Month  ends  with  a  flood. 
Wedgewood. —  Snow  badly  drifted  first  of  month. 

Mcrodith. —  Country  roads  blocked;  snow  drifts  15  feet  high 
in  places. 

New  Lisbon. —  Heavy  rain  and  thunderstorm  on  the  28th. 
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Perry  City.-- High  water  on  the  28th  damaged  farm  landi 
and  washed  away  hridges.- 

Port  Jervis. —  Thunderstorm  on  the  28th. 


The  stations  at  New  Bochelle  and  at  Weatheid  No.  1  have 
been  closed. 


Mr.  J.  £.  Wakeman  has  succeeded  The  Trevor  Manufacturuig 
Co.  as  Tolnntary  observer  at  Lockport^  K.  Y. 
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Exhibit  No.  12. 


Report  for  Marcli,  1902. 


WEATHER  AND  CROPS. 

March  was  a  mild  months  and  snow  liad  disappeared  by  the 
15th.  Wheat,  rje,  grasaes  and  Iniit  trees  were  reported  in  good 
condition.  The  season  at  the  close  of  March  was  abont  10 
days  in  adyance  of  the  average,  and  the  conditfons  were  favor- 
able for  iiijiph^  Rugar  interests.  Some  plowing  for  potatoes 
and  oats,  and  some  gardening  were  done  daring  the  latter  part 
of  March. 


TEMPEBATUBE. 

Ma  I'd)  was  Yery  warm  for  the  season,  the  mean  temperature 
for  the  State,  as  determined  from  the  records  of  96  stations^ 
being  37.9%  or  7.8°  above  the  March  normal.  A  cold  winter 
prevailed  in  this  Btate  until  the  latter  part  <rf  Febroary,  the 
temperature  departure  from  November  Ist  to  February  28th 
being  10.3"  below  the  average  winter  temperatures  for  that 
period,  but  the  warm  weather  of  March  has  largely  oifset  this 
deficiency,  the  temperature  departure  from  November  1st  to 
March  81st  being  2.6°  below  the  normal.  The  maximum  for  the 
month  was  71°  at  Fayetteville  on  the  29th,  and  the  minimum 
was  —  2°  at  Axton  on  the  5th.  The  highest  local  monthly  mean 
was  44.0°,  and  the  lowest  local  mean  was  32.0°  at  Adirondack 
Lodge.  The  mean  temperature  ranged  from  32"  to  about  36*  or 
37°  hi  the  Aduondaclc  region,  33°  to  37°  in  the  GatskiU,  about 
42°  on  Long  Island,  about  40°  in  the  Hudson  Valley,  and  86°  to 
39°  in  other  sections.  The  first  two  days  of  the  month  were 
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warm,  followed  by  a  colder  period  from  the  3d  to  the  9th, 
Warmer  weather  obtained  from  the  10th  to  the  13th,  followed 

by  a  decidedly  colder  period  from  the  14tb  to  the  20th,  after 
which  It  waa  moderat^y  warm  until  the  end  of  mohth. 

The  mean  temperature  for  each  March  in  New  York  during 
the  last  14  years  is  given  in  the  following  table: 

1889   33.3 

1890   29.4 

1891    30.3 

1892..   26.3 

1893   29.5 

1894    37.8 

1895   27.2 

1896   24.8 

1897  »   82.9 

1898...   40.0 

1899    30.1 

1900   :  •.   25.2 

1901   30.7 

1902   37.9 


It  will  be  seen  from  the  foregoing  table  that,  with  one  ex- 
ception, March,  1898,  when  the  temperature  for  the  State 
averaged  40.0%  the  last  month  was  the  warmest  March  in  14 
years  in  New  York  State. 


PRECIPITATION. 

The  average  precipitation,  as  determined  from  reports  of  114 
stations,  well  distributed  throughout  New  York  State,  was  3.62 
inches,  or  0.24  inch  above  the  normal.   The  largest  monthly 

total  at  any  one  station  was  9.40  inches  at  Adiroudack  Lodge, 
and  the  least  was  0.90  inch  at  Lyndonville.  While  the  average 
for  the  State,  as  a  whole,  was  about  normal,  the  precipitation 
in  the  northern  and  eastern  seetionB  was  heavy,  6  inches  or 
more  being  reported  from  several  stations  in  those  sections, 
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while  the  amounts  reported  in  the  we8tern  portion  were  ligiit, 
the  total  monthly  amonntB  decreaaiiig  toward  the  west  and 
parts  of  Ohantanqiia  reporting  but  abont  1  inch,  as  compared 
with  about  2  inchea  at  Venn  Yan,  about  4  inches  at  Oxford  and 
6  inches  at  Mohonk  Lake.  Heavy  rains  occnrred  in  parts  of  tlie 
State  on  the  let  and  2d.  Very  little  precipitation  occurred  on 
the  4th,  7th,  10th,  11th,  14th,  15th,  22d,  23d,  24th,  25th  and  26tb. 
More  or  less  precipitation  occurred  on  other  dates. 

The  average  predpitation  for  each  March  during  the  laat  14 
years  is  giyen  in  the  following  table: 

1889   1.74 

18m)   3.72 

1891   S.80 

1892   3.16 

1893..   2. 43 

1894   1.72 

1895   1,61 

1806   4.92 

1897   3.40 

1898..   2.14 

1899   4. 67 

1900     4.08 

1001   3.52 

1902   ;   3.62 


SNOWFALL. 

Sereral  inches  of  snow  fell  in  central  and  western  New  Tork 
daring  the  first  weeik  of  March,  and  light  snows»  at  int^raUi,  in 
places  from  the  13th  to  the  20th.  Heavy  snows  were  general 
in  eastern  New  York  on  the  5th  aud  Oih,  ami  gifcatly  hiudert^ 
railway  traflSc.  Among  the  larger  amounts  reported  at  th&t 
time  (6th  and  6th)  were  11  inches  at  Saratoga,  16  inches  at 
West  Berne,  19  inches  at  Windham,  9  inches  at  Ontchogne,  8 
inches  at  Primrose,  8  inches  at  Oarmel,  8  inches  at  Oatddll,  10 


Digitized  by  Google 


f 

I 
I 

I 

■ 

I 

I;. 


Digitized  by  Google 


r 

ft 


Digitized  by  Google 


'         i  .  ...  \r  '"i 


1 


Digili^CQ  by  Google 


Waibb  Stobaqb  Commission. 


325 


inches  at  Wappingers  Falls  and  11  inches  at  GatskilL  The 
total  snow  for  the  month  was  17  inches  at  Gloyersville,  13  at 
Adirondack  Lodge,  18  at  Bonth  Eortright,  13  at  BonokvlUe  and 

22  at  Oanajoharie.  The  month  was  so  warm^  however,  that  all 
snow  melted  quickly,  and  the  ground  was  bare  daring  nearly 
the  entire  month. 


WINDS. 

The  prevailing  winds  were  from  the  northwest,  and  the  total 
wind  moTement  for  the  month  was  decidedly  leas,  probably 
about  15  to  20  per  eent.,  than  that  for  Febrnary  with  only  28 

days.  The  total  movement  during  the  month  of  March,  1902,  at 
New  York,  waB  13,532  miles,  with  a  maximnm  velocity  of  74 
miles  from  the  northwest  on  the  Idth.  The  total  movement  at 
Buffalo  was  10,906  mile8»  with  a  maximnm  velocity  of  52  miles 
from  the  southwest  on  the  18th.  The  total  wind  travel  at 
Ithaca  was  6,874  miles,  with  a  maximum  velocity  of  28  miles 
from  the  northweBt  on  the  19th.  The  average  hourly  movement 
was  18.2  miles  at  :b^ew  York,  14.7  at  Buffalo  and  9.2  at  Ithaca. 


FLOODS. 

Owing  to  the  rapid  disappearance  of  snow  during  the  warm 
weather  at  the  close  of  Febrnary,  and  to  heavy  rains  on  Febrn- 
ary 28th  and  on  March  Ist,  disastrons  floods  occnrred  on  the 

1st,  2d  and  3d  in  parts  of  central  and  eastern  Xew  York.  Rail- 
way bridges  were  washed  aw^ay,  and  trafl9c  was  suspended  on 
several  roads  on  the  1st  and  2d,  and  was  only  partly  resumed 
at  a  late  hour  March  dd.  The  flood  at  Owego  was  thought  to 
eqoal  the  flood  of  1865,  when  so  mndi  damage  was  done  in  that 
section.  Great  damage  was  done  to  business  interests  on  low 
lands. 
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ERRATA. 

Februaiy,  1902,  report. —  Ithaca:  Precipitation^  Febmarj^  21, 
paise  8,  recorded  .Id^  ihonld  be  .17. 

Primroie:  Predpitatioiiy  February  26,  page  8,  recorded  .22, 
■hovld  be  412. 


GBKEBAJi  SUMMARY  FOR  MARCH,  1902. 

TliMFliBATUEJa. 

Degrees 

Mean  temperature  (determined  from  records  of  95 


stations)  ...   87.9 

Departure  from  normal   +7.8 

Highest  local  monthly  mean  (at  New  York  city)   44 . 0 

Lowest  local  monthly  mean  (at  Adirondack  Lodge). ...  32.0 

Highest  temperature  (at  Fayetteville,  on  29th)   71 

Lowest  temperature  (at  Axton,  on  6th)   — 2 


Pbbcipitation. 

Inches. 

Average  precipitation  (deterniined  from  records  of  114 

stations)   8.62 

Departure  from  normal   +0.24 

Oreatest  amount  recorded  at  any  station  (at  Adiron- 
dack Lodge)    9.40 

Least  amount  recorded  at  any  station  (at  LyndonviUe) . .  0 . 90 
Average  number  of  days  on  which  0.01  inch  or  more 

fell   11 


Wind. 

Preyailing  wind  direction  

Weathbb. 

Average  number  of  clear  days  

Average  number  of  partly  cloudy  days 
Average  number  of  cloudy  days  


NW. 


10 
8 
13 
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MiscniiANBOut  FBBKOMaNA  {Dateb  of). 

Auroras. —  23. 

Fogs.— 2y  d»  10, 11, 13, 16,  20,  21,  22,  23. 

13»  20,  SO,  31. 
Sleets  13, 19, 20. 
LnnarHalos. — 4. 

Solar  Haios.—  4,  5,  7,  8,  12,  15,  19,  23,  30. 
Parhelia.—  4,  6,  U,  12. 

Thonderstorms. —  On  the  l8t^  at  16  stations;  11th,  1;  12th,  2; 
14th,  1;  16th,  2|  17th,  1;  27th,  2;  28th,  1;  dOth,  7;  Slat,  3. 


Atmosfbwc  PsKMrm,  Bblatevb  Humiditt,  and  Wind  ra 

Habch,  1902. 


8TATI0N& 


Babomwb,  » IxcaoM. 


?^ew  York  

29.97 

29. 9S 

Binghkniton .... 

29.08 

Roenester  

30 .  (K.t 

Buffalo  

29.98 

Ene,  &  ft*  ••«•••  • 

29.97 

29.97 

Ithaca.. . 

80.02 

30,52 
30.51 
30.42 
30  40 
30 , 40 
30.44 
30 . 39 

ao.40 


I 


15 
15 
15 
14 
14 
14 
13 
15 


29.12 
29.16 
20.24 
29  27 
29 . 24 
29  26 
29.26 
20.37 


2 
2 
20 
20 
2 
20 
20 


I 


•2  ft 
S 

9 

V 


G9 
78 

'id 

72 

77 

76 


> 
o 


13.532 
7.480 
6,280 
7,284 

10,006 
ft,  153 
9.611 
6,874 


74 
34 
30 
36 
52 
33 
37 
28 


a 

o 


nw. 
ee. 

n. 

8W. 
8W. 

n. 

8. 

uw. 


I 


10 
20 
10 
20 
13 
13 
16 
19 


Caldwell. — Boblns  seen  on  the  10th. 

Saratoga  Springs. —  Eobiiis  seen  on  the  13th. 
North  Hammond. — Navigation  opened  on  22d  on  St  Law- 
rence. 

LyoDfly — ThnnderstorniB  on  27th  and  30th. 
Palermo^ — BobinB  seen  on  6th. 
Penn  Tan. — ThnnderBtom  on  28th. 
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SUFFLBMBMTAL  TaBIiI,  MaBCB,  1902. 


BTATIONB. 

Total 
prwnpitar 
turn. 

tsmpv- 

4.30 
1.89 
5.60 
4.35 
7.49 
3.91 
3.08 
0.2S 
1.24 
8.12 
.90 
4.54 
3.29 
6.36 
3.59 
4.13 
7.01 
3.59 
4.53 
3.92 
1.48 
8.72 

A.B.Cookir.  'f'^^P^ 

ThomM  MannlnK. 
C.  A.  Hallegas. 

H.  Taber.               ,  T 

R.  E.  Cronkhite. 

Walter  G.  Collins.    , .  t 

L.  A.  Goodyear.  * 

Frank  Plummer. 

M.  D.  Clinton.           U  ^  . 

HuKh  Van  Alstyne. 

E.  S.  Webber. 

H.  P.  IlamsdeU. 

Edward  Conron. 

Thomas 

Lyman  Slaek. 

Geo.  E.  EvaM. 

John  W.  Sly. 

A  *  -  ■ 

A  A<  



88.4 

OBSEBVEBS'  BEMABKB. 

Addison. —  Bobins  on  1st.   Floods  March  let. 
Angelica. —  March  unusually  warm. 
Atlanta. — March  ends  with  a  snow  Btonn. 
FrankliiEYiUe.— Many  large  snow  drifts  on  8th;  robins  came 
on  11th. 

Humphrey. — Thunderstorm  on  let;  streams  .  OYerflowing; 

most  sf^vere  flood  in  years. 

A\  e(l<!:('wood. — Grains,  grasses  and  fruit  trees  in  good  condition. 

Grii&ns  Comers. —  Blue  birds  and  robins  came  the  10th. 

Mercfdith. —  Bright  flash  of  lightning  during  the  snow  flurry  on 
March  Slst. 

New  Lisbon. —  Plowing  begun;  buds  had  started  on  hard 
maple  trees  by  the  15th. 

Oneonta. —  Thunderstorm  and  snow  flurry  in  progress  at  same 
time  March  31st. 

Perry  City. — Fruit  safe  at  this  time. 

South  Kortright. —  Thunderstorm  on  March  81st. 

Adirondack  Lodge. —  Sugar  making  began  on  the  20th. 

Axtou. —  Bat  little  snow  remains  in  woods. 
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Eeene  Valley.— Ice  on  east  branch  of  Anaable  river  broke  vp 
on  2d;  trees  tapped  on  lOfh;  good  angar  aeason* 
Lowrille. —  Fields  bare  daring  entire  montb.  Large  qnantily 

of  sugar  made. 
Number  Four. —  Thunderstorm  on  let. 
South  Schroon. —  Blue  birds  and  robins  seen  on  the  10th. 
Oarmel. — Thnnderstorm  March  1st. 
Greenwich. — Bobins  came  on  the  lOth. 
Bengali. —  Greatest  flood  on  record. 
Wappingers  Falls.— Damage  by  flood  |52,000. 
Ganajoharie. —  Great  damage  by  flood  on  1st. 
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Report  for  July,  1902. 


CLIMATE  AND  OBOF8. 

The  monili  was  unusually  rainy,  and  excessive  rains  were 
general,,  except  in  the  extreme  southeast  and  in  the  extreme 
northwest  sections,  causing  great  damage  by  floods  in  the 
western  plateau  and  In  parts  of  central  and  eastern  New  York, 
bat  the  most  seyere  destrnction  was  in  Btenben,  Chemung  and 
Alle^ny  counties  and  in  the  Genesee  Valley.  As  a  result  of 
heavy  rains  and  continued  wet  weather,  many  fields  of  crops 
were  either  washed  away  or  abandoned,  and  corn  and  beana 
generally  were  rendered  poor  and  baekward.  The  harvest  of 
wheat,  hay  and  rye  waa  much  delayed,  and  great  quantities 
ruined  by  the  rains.  Oats  and  barley  were  unusually  heavy, 
but  some  lod^in^  was  reported.  Buckwheat  made  fair  progress, 
but  the  acreage  was  small,  as  it  was  not  posRible  to  sow  many 
fields  on  account  of  rains.  Grapes  and  potatoes  were  generally 
promising  until  near  the  end  of  the  month,  when  more  or  less 
rot  was  reported.  Beports  as  to  winter  apples  varied  greatly, 
some  correspondents,  chiefly  in  eastern  and  northern  New  York, 
estimating  the  crop  to  be  good,  and  many  others  light.  But  the 
general  outlook  pointed  to  a  light  crop  of  apples,  a  very  light 
supply  of  peaches  and  pears,  and  a  poor  crop  of  hops.  While 
some  improvement  in  crop  conditions  was  noted  near  the  close 
of  July,  the  month,  as  a  whole,  was  generally  very  unfavorable 
for  farm  operations  and  for  the  growth  of  crops. 


TEMi»ERATUBE. 

July  temperature  differed  but  slightly  from  the  average  for 
this  month,  the  mean,  as  determined  from  the  records  of  97 

stations,  being  68.3°,  or  0.6°  cooler  than  the  average  July.  The 
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maximum  for  the  month  was  99°  on  the  8th  at  Lyons,  and  the 
I  lowest  was  34°  at  Axton  on  the  11th.  The  highest  local  mean 
was  73.5°  at  Npw  York  city,  and  the  loweit  local  mean  wag  60* 
at  Adirondack  Lodge.  The  month  was  marked  hy  cool  nightly 
moderately  warm  days,  and  by  a  lack  of  mraanal  extmme»y 
except  on  the  11th,  when  a  minimnm  of  84*  was  recorded  at 
Axton.  The  same  station  shows  a  minimum  of  36"  on  the  12th. 
Maximum  temperatures  of  ^0°  or  slightly  higher  were  reported 
at  a  few  stations  on  the  5th,  7th,  8th,  9th,  14th,  16th,  17th,  27th, 
28th,  dOth  and  Slat  The  mean  for  the  month  was  at)oat  7(f  on 
Long  Island,  at  compared  with  90*  to  66°  in  the  Adinrndaeka, 
64*  to  68*  in  the  Catskills,  and  about  6r  in  Cattaraugus  and 
Allegany  countiea 

The  average  temperature  for  each  July  in  New  York  during 
the  last  14  years  is  given  in  the  following  table: 

1889   69.4 

1890    68.6 

1891   65.4 

1892  .  . ,   69  .2 

1893   68.9 

1894   70.9 

1896    66.8 

1896    70.4 

1897    72.1 

1898    72.2 

1899    7.3 


Bains  were  very  frequent,  and  the  total  monthly  amounts 
nnnsnally  large,  and  phenomenally  exceasive  in  the  greater 
portion  of  the  western  plateau  and  in  parts  of  central  and 
eastern  Kew  York.  The  average  for  tiie  State,  6.77  inches, 
determined  from  records  of  117  stations^  which  is  8.01  inches 


1900 
1901 
1902 


70.6 
73.0 
68.3 


PRECIPITATION. 
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more  Lhaii  the  normal  July  precipitation,  lias  been  exceeded  in 
July  but  once,  and  that  was  in  1897,  with  a  State  average  of 
6.81  inches,  or  just  0.04  inch  greater  than  the  average  for  July, 
1902.  The  largeAt  monthly  total  was  12.46  inches  at  Angelica, 
and  among  othar  iihenomeiially  large  amounts  are  Arcade  10.51, 
Atlanto  10^1,  BoliTar  KKST,  Blba  9.76,  FranklinTille  10.09, 
Humphrey  9.68,  Jamestown  9.12,  Cooperetown  9.17,  Nunda  D-93, 
Wedgewood  9.23,  Cortland  10.12,  Mohonk  Lake   9.75,  New 
Lisbon  10.08  and  Perry  City  9.46  inches.  Amoiints  of  8  indiea 
or  more  fell  over 'the  greater  portion  of  the  western  plateau  and 
in  a  considerable  section  of  eastern  New  York  and  in  parts  of 
the  central  lake  region.  Bat  for  light  rain  on  Long  Island  and 
in  the  vicinity  of  New  York  city,  where  the  total  monthly  fall 
was  3.0  inches  or  less,  and  in  the  St.  Lawrence  Valley  and  in  a 
small  section  of  the  northern  platean,  where  similar  or  smaller 
amounts  are  reported,  the  average  for  the  State  would  have 
been  by  far  the  heaviest  on  record.  The  smallest  amount  at 
any  one  station  was  1.68  inches  at  Ogdensburg.    Bains  were 
grneral  on  the  Ist,  3d,  51h,  6th,  7th,  8th,  9th,  10th,  15th,  17th, 
18th,  19th,  20th,  21st,  22d,  24th,  25th,  27th,  28th  and  29th,  and 
light  scattered  showers  fell  on  the  2d,  4th,  11th,  14th,  16th,  23d 
and  26th.  Angelica  reports  a  rain  of  4.60  inches  on  the  6tli, 
and  Elba  4.10  inches  on  the  same  date.  For  daily  amounts  at 
the  several  stations  and  the  distribution  throughout  the  month, 
«ee  pages  7  and  8  of  this  bulletin. 

The  average  rainfall  for  each  July  during  the  last  14  years  in 
New  York  State  is  given  in  tbe  following  table: 

1889   vtw?r 

iH'Mi  *   ^:t:s 

1891   4.64 

1892   4.56 

1893    3.29 


1894 

1895 
1896 
1897 
1898 


*>.i2 
4.90 
6.PI 
3.17 
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189<)   :i.T2 

1900    4.10 

1001   4.28 

1902   6.77 


FLOO]>S. 

The  floods  of  July,  H)02.  are  reported  to  be  among  the  most 
severe  ever  felt  in  New  York,  and  did  great  damage  to  agri- 
cultural interests  and  to  railroad  property.  The  following  are 
a  few  of  the  remarks  of  observers  in  this  connection: 

Kings  Ferry. —  Most  severe  flood  ever  felt  here  occurred  July 
20th;  washing  a  way  bridges  and  crops. 

Elba. —  Severe  floods,  ruining  75  per  cent,  of  bean  crop. 

South  Canisteo. — Storm  of  26th  most  severe  ever  known  in 
this  section.  Great  damage  to  bridges  and  crops. 

Penn  Tan. —  Rain  for  July,  9.04;  heaviest  on  record,  causing 
severe  floods. 

Wellsville. —  The  worst  flood  ever  known  in  this  section;  im- 
possible to  eytiiiiaie  damage  to  crops  and  railroad  property. 
Rainfall  in  places  over  12  inches  during  month,  and  causing 
floods  throughout  Genesee  Valley. 

Alden. —  Crops  much  damaged  by  excessive  rains. 

Arcade. —  Flood  morning  of  6th  greatest  on  record;  water 
rose  8  to  10  feet  in  20  minutes. 

Angelica. — Flood  morning  of  July  26th  greatest  on  record; 
water  5  feet  higher  than  at  time  of  Johnstown  flood.  Houses 
destroyed  and  animals  drowned.  ^Nearly  all  bridges  destroyed. 

Avon. — Damage  by  floods  in  Genesee  Valley  several  hundred 
thousand  dollars. 

Cooperstown. —  Heaviest  July  rainfall  in  48  years.  Otsego 
Lake  higher  than  ever  known. 

Fayetteville. —  Probably  one- third  of  corn  ruined  by  water. 

Franklinville. —  Floods  swept  away  crops  and  bridges  and 
damaged  roads.  Loss  immense. 

New  Lisbon. —  Crops  damaged  by  floods. 
23 
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LATE  BEPOBTS  FOB  JUNE,  1902. 

AdamB  Center. —  Total  precipitation  for  June,  1902,  5.87 

inches. 

Liberty. —  Mean  temperature,  61.8;  total  precipitation,  5.tt4 
inches. 


GENERAL  SUMMARY  FOB  JULY,  1902. 

Tbmperaturb. 

Degrees 

M€aD  temperature  (determined  from  records  of  97 

stations)   68.3 

Departure  from  normal   ' — 0.6 

Highest  local  monthly  mean  (at  New  York  city)   73 . 6 

Lowest  local  monthly  mean  (at  Adirondack  Lodge). ...  60.0 

Highest  temperatnre  (at  Lyons,  on  8th)   99 

Lowest  temperature  (at  Asrton,  on  11th)   34 


FftBCIPITATION. 

Average  precipitation  (determined  from  records  of  117 

stations)   6.77 

Departure  from  normal   -|-3 , 01 

Greatest  amount  recorded  at  any  station  (at  Angelica),  12.46 

Least  amount  recorded  at  any  station  (at  Ogdensburg),  1.68 
Average  number  of  days  on  which  0.01  inch  or  more 

fell   le 


Wind. 

Prevailing  wind  direction   BW. 

WiBATBBB. 

Average  number  of  clear  days   10 

Average  nnmber  of  partly  cloudy  days   ii 

Average  nnmber  of  clondy  days   10 


Miscellaneous  Phexo.mexa  (Dates  of). 

Fogs.— 2,  4, 12, 13^  14, 19,  20,  21,  22,  23. 
Frosts. —  None. 

Hail.—  5,  6,  7, 15, 17,  21,  22,  23,  24,  27,  28. 
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Lunar  Coronao. — 14. 

Solar  Halos.— 2,  3,  0,  111  14,  18,  ;U. 

Thnnderstonns. —  On  the  2d,  at  1  station;  3,  2;  4,  5;  5,  34; 
6, 19;  7,  21;  8, 12;  9,  17;  10,  3;  12,  i;  13, 1;  14,  16;  15,  40;  16,  3; 

17,  33;  18,  9;  19,  11;  20,  23;  22,  .">;  23,  14;  24,  40;  25,  3;  26,  5; 
27,  28;  28,  22;  29,  6;  30,  7;  31,  12. 


Atmospheric  Puessuui:.  1{i:i.ative  Humidity,  and  Wind  fob 

July,  1902. 


STATIONS. 


New  Yoric. . 

Albany  

BinchimtOB 

Rocnester. . . 

Buffalo  

Osweco  

Erie,  Pa. . . . 
Ithaoa.  


♦» 

Barometer,  in  Incbe*. 

umidi 

S8 

i 

• 

6 

lati' 
per 

i 

s 

B 

1 

1 

£ 

1 

30.00 

30.27 

7 

29.74 

15 

73 

29.99 

30.29 

7 

29.71 

16 

76 

29.98 

30.25 

2 

29.74 

21 

29.98 

30.25 

2 

29.73 

3 

76 

30.00 

30.25 

2 

29.72 

21 

77 

29.06 

30.24 

2 

29.69 

17 

79 

30.00 

:m.2r, 

29.75 

21 

30.04 

30.30 

29.77 

21 

79  i 

ft 
1 

7.996 

4.924 
3.496 
5,.S30 
8,365 
.1. 692 
6,3:i9 
8,614 


WlWD. 


1 


52 
32 
25 

30 
45 
28 
30 
27 


a 

o 


i 


nw. 


BW. 

nw. 
w. 


i 

15 
15 

3 
7 
3 
7 
17 
17 


Supplemental  Table,  Jult,  1902. 


STATIONS. 


Total 
precipita- 
tion. 


Adams  Center.  

Akron  

Blue  ISIountain  Lake. 

Boyds  Cnmers  

Browns  Station  

Canaan  Four  Comen 
De  Kalb  Junetion.. . . 

Kaston  

Gansevoort  

Haakinville  

Bng»  Feny  

Lib««yiy,.  

I^donviiie  

Newark  Valley  

Nunda  

Osden^burR  

Old  Chatham  

Red  Hook  .  .   

Salisbury  .Mills  

8cott»ville  

Skaneatcles  

S.  E.  Reservoir  

Speculator  

Spier  Falls.  

Warwick  


5.70 
6.82 
7.20 
3.81 
5.86 
8.47 
2.72 
7.77 
6.43 
9.27 


7, 
6 


81 

83 


6.26 
7.70 
9.93 

\.5H 
8.S9 
6.70 
5.09 
6.67 
5  92 
4  71 
6.7S 
5.44 
6.5S 


Mean 

f  emper- 
Hture. 


66.0 


64.8 


70.4 


68.1 


Observers. 


A.  K.  Cooley. 
H.  A.  Wilier. 

B.  F.  Merwiii. 
Thomas  Manniag. 
K.  Hiirhaus. 

W.  W.  Mayo. 

C.  A.  Hallecse. 
H.  Taber. 

R.  E.  Cronkhite. 
Walter  G.  ColUnB. 
L.  A.  Goodyear. 

D.  H.  caemeats. 
Milton  St.  John. 
M  D.Clinton. 
B.  E.  Jones. 

Dr.  Wm.  Mabon. 
HuKh  Vail  Alsf  vne. 
K.  .S.  Wfl .!„■)■. 
II.  V.  U.iiiisaell. 
W  :  ---  1  loroncio  Biidloll|^ 
Kiiwarii  Coiiron. 
Thomas  Manning. 
Lyman  Slack, 
(loo.  K.  Lvans. 
John  W.  Sly. 
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Exhibit  No.  14. 


Report  of  The  Sub-Committee  on  Statistics  of 
The  Rochester  Flood  Committee. 


TiQSTIMON:^  TAKISN  AT  MOUKT  MOBBIS  AND  G^iSESEO,  JUI^Y  31  JLNI> 

August     1902,  by  Mavoe  Bodenbisck  and  E.  Ocumpaugh. 


Mt.  Mobris,  N.  Y.,  July  31,  1902. 

Mr.  E.  Ocumpaugh,  secretaiy  of  the  sub  committee  on  tlood 
statistics,  stated  the  purpose  ot  the  visit  of  the  conunittee  to 
Mt  Morris,  viz. :  To  gather  information  relative  to  the  amount 
of  damage  to  crops,  lands,  buildings  and  other  property  in  tlie 
Genesee  valley,  by  the  recent  Hoods,  etc. 

John  F.  Connor,  Esq.,  of  Mt.  Morris,  called  the  vai*ious 
farmers  and  business  men  who  had  suffered  damages.  Mr. 
Swett,  of  Mt.  Morris,  was  the  first  gentleman  called.  Mr.  Bjron 
Swett  who  lives  in  the  village  of  Mt.  Morris,  and  owns  farm  in 
valley. 

Q.  Mr.  Swett,  you  reside  in  Mt.  Morris? 

A.  Yes, 

Q.  How  long? 

A.  All  my  life. 

Q.  What  is  your  business? 
A.  Farmer. 

Q.  Where  is  your  farm  located? 

A.  On  the  south  bank  of  the  Genesee. 

Q.  How  much  of  a  farm  have  you? 

A.  Two  hundred  acres. 

Q.  How  much  was  your  farm  valued  at  before  the  recent 

flood? 

A.  Twenty  thousand  dollars. 
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Q.  What  eifect  upon  the  value  of  jour  farm  did  the  recent 

flood  have? 

A.  It  destroyed  it,  one-half. 
Q.  How? 

A.  The  water  cat  a  channel  through  the  land,  destroying  the 
entire  crops,  and  washing  away  the  soil  and  trees  and  buildings. 

Q.  You  estimate  your  damage  to  the  farm  aside  from  the 
crops  at  110,000? 

A.  Yes;  all  within  the  last  fiye  years. 

Q.  What  effect  did  the  flood  haye  on  yonr  crops? 

A.  It  destroyed  80  acres  of  com  worth  {20  per  acre;  and  it 
destroyed  other  crops  of  hay,  and  so  on. 

Q.  What  shape  did  it  leave  yoni'  farm  in? 

A.  It  cut  off  35  acres  and  divided  the  farm. 

Q.  What  efl!ect  on  the  crops? 

A.  Destroyed  the  crops. 

Q.  Mr.  Swett,  your  farm  has  suffered  from  previous  floods 
most  every  year? 
A.  Yes. 

Q.  How  long  has  tliis  been  the  case? 

A.  Ten  or  twelye  years;  I  haye  owned  it  for  thirty  years;  the 
floods  have  been  more  severe  latelv. 

Q.  There  was  a  bank  between  your  farm  and  the  river  that 
protected  you  for  a  time? 

A.  Yes. 

Q.  During  the  last  fifteen  years,  how  frequently  has  it  been 
overflowed? 

A.  Sometimes  two  or  three  years  between  floods. 

Mr.  John  L.  White  of  Mt.  Morris,  who  owns  a  farm  of  050 
acres,  situated  in  the  towns  of  Groveland  and  Mt.  Morris,  was 
next  called  by  Mr.  Connor. 

Q.  You  are  a  farmer  and  live  in  Mt.  Morris? 

A.  Yes. 

» 

Q.  Wliat  part  of  the  town? 

A.  Near  the  town  line  of  Mt.  Morris  and  Groveland. 
Q.  How  large  a  farm  have  you? 
A.  Six  hundred  and  flfty  acres. 
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Q.  How  much  bottom  land? 

A.  All  of  it. 

Q.  What  effect  has  the  Hood  had  on  it? 

A.  Destroyed  all  the  crops,  and  our  crops  were  wortli  f  L0,OUO. 
Q.  What  were  the  nature  of  the  crops. 
A.  Beans  and  hay. 

Q.  How  deep  was  the  water  on  your  farm? 

A.  Nine  feet. 

Q.  That  was  a  maximum  depth? 
A.  Yes. 

Q.  How  long  did  it  remain  on  yonr  land. 
A.  Two  weeks. 

Q.  What  other  damage  aside  from  the  crops? 

A.  Nothings  only  the  meadows;  it  killed  them. 
Q.  What  damage  do  you  estimate  that  it  did? 
A.  I  could  not  estimate  it. 
Q.  Did  it  wash  the  farm  out? 
A.  Yes. 

Q.  What  do  you  mean  by  killing  the  meadows? 

A.  I  mean  water  standing  on  the  grass  kills  the  roots  of  the 

grass. 

Q.  Has  your  farm  been  subject  to  preyions  flood? 
A.  Yeck 

Q.  How  frequently  has  it  been  overflowed? 

A.  Not  in  nine  years,  to  do  damage  like  this  flood. 

Mr.  John  ^r.  Hastings,  atlonioy  at  law  and  farmer,  was  the 
next  gentleman  called  by  Mr.  Connor. 

Q.  Mr.  Hastings,  you  are  an  attorney  in  practice  here? 
A.  Yes. 

Q.  You  are  also  interested  in  a  farm  here? 

A.  Yci^.  about  600  acres. 

Q.  How  far  from  the  village? 

A.  East  and  southeast  of  the  village  and  lies  on  the  Sonth  side 
of  the  road  leading  to  Geneseo. 
Q.  On  each  side  of  Canaseraga? 

A.  Ntarlv  all  on  tlie  wes^t  side. 

Q.  What  effect  did  the  recent  flood  have  on  your  farm? 
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A.  Itestroyed  nearly  all  tbe  crops.  Hay  and  wheat  has  been 

entirely  destroyed. 

Q.  What  do  you  ef^tiniate  the  dauiage  to  your  crops? 
A.  Kot  less  than  ^,000. 

Any  special  damage  to  your  farm  by  washing? 
A.  Not  serious. 

Q.  Tom-  fariii  is  subject  to  floods  from  high  water  in  the  river? 

A.  Yes,  nearly  every  yeiir. 

What  effect  has  the  flood  on  meadows? 

A.  If  it  stays  too  long  it  destroys  the  meadows. 

Q.  How  does  the  water  come  on  to  your  farm? 

A.  It  coiues  from  the  Genesee  rirer;  when  the  river  rises,  in- 
tstead  of  spreading  over  its  banks,  it  runs  south,  up  the  Cana^eraga 
and  Chisaqna  creeks  and  spreads  all  over  a  very  large  territory; 
this  usually  follows  a  flood  in  the  summev,  and  stays  until  the 
water  in  the  Genesee  river  goes  down ;  the  water  of  the  Genesee 
runs  up  these  ciet-ks  and  spreads  out  all  ovor  onr  lands.  If  the 
flood  is  a  serious  one  the  Genesee  river  holds  the  water  up  here 
for  a  long  time.  It  is  Genesee  river  water  that  does  the  damage 
to  our  lands;  the  damage  from  these  small  creeks  is  none  at  all. 
Upon  my  farm  there  is  very  little  washing. 

Mr.  Brown,  of  the  Genesee  National  Bank,  was  (he  next  gen- 
tleman called  by  Mr.  Connor. 

Q.  Mr.  Brown,  you  are  cashier  of  the  Genesee  National  Bank? 
A.  Yes. 

Q,  How  long? 
A.  Forty  years. 

Q.  You  are  trustee  of  the  Fitzhugh  estate? 
A.  Yes. 

Q.  Where  is  this  farm  located^  and  how  many  acres  in  this 
farm? 

A.  South  of  here;  2,500  acres. 
Q.  How  much  bottom  land? 
A.  Nearly  all  of  it. 

Q.  Have  you  made  something  of  an  estimate  of  the  crops? 
A.  Six  thousand  to  eight  thousand  dollars. 
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Q.  The  crops  haye  been  damaged  more  or  less  for  years? 
A.  Yes. 

Q.  What  previous  damages  since  you  have  acted  aii  trustee? 
A.  About  |1,000  per  year  from  year  to  year. 
Q.  Do  you  include  in  this  damage  to  the  tenants  or  estate? 
A.  Both. 

Q.  Some  years  it  runs  higher  than  this  of  course? 
A.  Yes. 

Q.  How  does  the  water  get  on  the  Fitzhugh  land? 

A,  The  Genesee  river  backs  the  water  up  the  creeks;  it  backs 
up  the  water  for  six  mileSi  then  when  the  Genesee  drops  down 
it  ta^es  some  time  for  this  water  to  run  off»  and  in  this  way  it 
damages  the  crops. 

Q.  How  much  of  a  territory  is  subject  to  these  conditions? 

A.  Between  6,000  and  8,000  acres  between  here  (Mt.  Harris) 
and  Dansville. 

Q.  In  the  case  of  the  recent  flood  it  has  dama^^d  all  this  ter- 
ritory from  |1  to  120  per  acre? 
A.  Yes. 

Mr.  Sickles  was  the  next  gentleman  called  by  Mr.  Connor. 

Q.  Mr.  Sickles,  you  are  a  farmer  and  reside  here? 
A.  Yes. 

Q.  You  recently  lost  a  number  of  acres  of  crops  on  the  island 
farm? 
A.  Yes;  77  acres. 

Q.  What  damaj2:e  did  you  sustain? 
A.  Nearly  a  total  loss. 
Q.  How  much? 

A.  Two  thousand  dollars;  it  was  all  in  sweet  corn,  peas  and 
beets. 

Mr.  Fred  Simonson  was  the  next  gentleman  called  by  Mr. 
Connor. 

Q.  You  are  a  farmer  and  reside  here? 
A.  Yes. 

Q.  You  have  some  land  situated  below  the  Erie  depot? 
A.  Yes;  140  acres. 
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Q.  How  much  of  it  was  flooded? 

A.  All  of  it. 

Q.  What  crops  did  you  have  there? 
A.  Peas  and  sweet  corn,  etc. 

Q.  At  what  do  yon  estimate  yoor  total  loss  from  effects  of 
flood  on  this  land? 

A.  Two  thousand  flye  hundred  dollars. 

Q.  This  same  land  has  been  frequently  flooded  heretofore? 
A.  Yes. 

Mr.  James  Kyle  was  next  called  by  Mr.  Connor. 

Q.  Mr.  Kyle,  what  is  yonr  occnpation? 

A.  Farmer. 

Q.  You  are  on  the  Goodwin  farm,  on  the  north  side  of  road 
leading  to  Geneseo? 
A.  Yes. 

Q.  How  mnch  of  the  farm  occupied  hy  yoo  was  flooded  dar- 
ing the  recent  flood. 

A.  All  of  it,  97  acres. 

Q.  What  crops  did  you  have  in? 

A.  Beans,  com,  potatoes,  etc. 

Q.  What  damage  to  your  crops? 

A.  Two  thousand  Ato  hundred  dollars. 

Mr.  John  F.  White,  farmer  and  manufacturer  of  the  town  of 
Leicester,  was  the  next  gentleman  called  by  Mr.  Connor. 

Q.  Yon  Uto  in  the  town  of  Leicester? 
A.  Yes.' 

Q.  Engaged  in  the  canning  business,  also  engaged  in  farming? 

A.  Yes. 

Q.  How  much  land  do  you  occupy? 

A.  One  thousand  acres.  • 

Q.  How  much  was  flooded? 

A.  Three  hundred  acres. 

Q.  What  crops  did  you  have  in  on  the  flooded  territory? 

A.  Corn  and  peas. 

Q.  What  damage  did  you  sustain? 
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A.  Entire  loss;  the  crops  were  worth  ^40  per  acre;  total 
dama??e,  ?12,000.  I  estimate  this  iiuiii  (he  value  of  the  i^eas:  I 
usually  liarvest  the  peas  at  an  average  of  one  and  oue-iialf  tons 
to  the  acre. 

Q.  Dil  you  suffer  other  damage  from  the  flood  by  farmers  who 
planted  for  yon? 

A.  Yes,  loss  of  COO  acres.  These  GOO  acres  were  damaged  to 
the  extent  of  from  $10  to  $15  per  acre.  I  furnished  the  fnrmer 
the  seed  to  plant,  and  I  let  them  have  it  for  less  than  what  I 
paid  for  it. 

Q.  Did  the  flood  practically  pnt  your  canning  factory  out  of 
bnslness? 

A.  Yes. 

Q.  What  is  your  total  output  per  year? 

A.  Two  hundred  and  fifty  thousand  dollars  per  year. 

Q,  Could  you  give  ua  any  information  regarding  other  farms 
in  your  vicinity  which  were  flooded? 

A.  The  farm  of  John  Keating,  of  160  acres;  all  into  cropK-  all 
flooded;  crops  worth  f 40  per  acre;  all  destroyed;  total  damage 
to  crops,  |2,400.  The  Ayrault  farm  of  100  acres;  all  into  craps; 
all  flooded;  damage  to  crops,  $2,000.  The  farm  was  worth  #90 
per  acre  in  value,  and  flood  damaged  it  so  that  now  it  is  worth 
about  $45  per  acre.  It  will  be  flve  years  before  anything  can 
be  produced  on  that  farm  again.  The  Barrett  farm  of  .SCO  acres; 
all  into  crops  and  all  flooded;  this  farm  was  iuto  sweet  corn 
and  peas,  and  some  other  crops;  the  crops  were  valued  about 
the  same  as  mine.  On  the  Woodfall  farm  there  was  a  loss  of 
crops  and  nearly  ten  acres  of  land  washed  away;  this  farna  la 
worth  fllO  per  acre. 

Q.  How  often  during  the  past  ten  or  fifteen  years  has  this 
farm  been  Hooded? 

A.  Xeaiily  every  year. 

Mr.  Byron  Swett  recalled. 

Q.  What  effect  did  this  recent  flood  have  on  the  south  bank 
of  the  Genesee  river,  north  of  the  D.  L.  &  W.  Railroad? 

A.  It  broke  down  the  banks  and  washed  them  away. 
Q.  What  wiii  be  the  effect  in  the  future? 
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A.  It  will  flood  all  the  land  aronnd  there  every  year;  all  the 
lands  adjoining  mine;  they  are  ail  exposed  on  account  of  this 
bank  being  washed  away. 

Q.  In  all  how  much  would  be  flooded  each  year  on  account 
of  this? 

A.  Two  thousand  flye  hundred  acres. 

Mr.  John  M.  Prophet  of  the  firm  of  Wintws  ft  Prophet,  pro- 
prietors of  canning  factory,  was  the  next  gentleman  called  by 
Mr.  Connor. 

Q.  Mr.  Prophet,  you  reside  here  and  are  a  member  of  the  flrm. 
Winters  &  Prophet? 

A.  Yes,  sir. 

Q.  Canners  and  fai'mers. 
A.  Yee,  sir. 

Q.  How  many  acres  of  land  do  you  operate? 

A.  Three  hundred  acres  in  the  town  of  Mt.  Morris. 

Q.  How  much  of  this  land  was  flooded  by  the  recent  flood? 
A.  Two  hundred  and  liftj  aci-es. 
Q.  \^'hat  crops  did  you  have  on  the  flooded  territory? 
A.  Peas  and  com. 

Q.  Can  you  give  me  an  estimate  you  sustained  in  damages  on 
the  250  acres? 

A.  Forty  dollars  per  acre. 

Q.  That  was  by  reason  of  loss  to  crops  without  reference  to 
prospective  loss  in  the  canning  business? 
A.  Yes,  sir. 

Q.  How  many  acres  more  did  you  have  grown  for  you  here? 

A.  One  thousaiui  live  hundred  acres. 

Q.  How  many  acres  of  that  ground  has  been  destroyed  by  this 
flood? 

A.  We  figure  about  one-half  of  it  has  been  destroyed. 
Q.  And  other  half  somewhat  damaged? 

A.  Yes,  sir. 

Q.  You  estimate  the  loss  to  your  ci'oi.m  on  your  250  acres  at 
t40  per  acre,  or  $10,000? 
A.  Yes,  sir. 
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Q.  And  the  \o^»  to  the  farmers  on  their  1,500  acres? 

A.  Twentj-five  dollars  per  acre  on  the  1 .500  acres. 

Q.  How  many  acres  of  peas  did  you  have  grown  for  you? 

A.  Bix  hundred  acres. 

Q.  What  portion  of  that  was  damaged  or  destroyed  bj  the 

flood? 

A.  Two  hundred  and  fifty  acres. 

Q.  At  what  do  you  estimate  your  loss  from  damage  ^o  the  peas? 
A,  Seyen  thousand  dollars. 

Q.  Now  give  me  an  estimate  of  the  loss  to  the  farmers  on  that 
teonrftory. 

A.  Forty  dollars  per  acre  for  the  2o0  acres. 
Q.  On  these  same  farms  on  which  the  peas  and  corn  were  de- 
stroyed^ there  are  other  crops  destroyed? 
A.  Yes^  sir. 

Q.  You  couldn't  give  me  the  acreage? 

A.  2s o,  not  very  well. 

Q.  How  many  years  have  you  been  in  the  canning  business  ? 
A.  Twenty-five  years. 

Q.  Is  it  anything  unusual  to  have  some  of  your  crops 

destroyed? 

A.  Tso;  nearly  every  year;  from  overflowing  of  the  river  up  the 
banks  of  the  creeks. 

A.  C.  Olp,  Esq.,  was  the  n(  xt  gentleman  called  by  Mr.  Connor. 

Q.  You  are  an  attorney  here? 
A.  Yes,  sir. 

Q.  In  the  farming  business  also? 

A.  Yes,  sir.  > 

Q.  Where  is  your  land  located? 

A.  Southeast  of  the  village. 

Q.  How  much  of  a  farm  have  you? 

A.  Fifty-six  acres. 

Q.  How  much  was  flooded? 

A.  All  of  it. 

Q.  What  crops  did  you  have  on  the  land? 
A.  Coni|  peas  and  oats. 
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Q.  How  much  damage  did  7011  sustain?. 
A.  One  thonsand  two  hundred  dollars. 

Q.  Have  yon  in  previous  years  suflFered  also  from  floods  ? 
A.  Yes,  most  every  spring  and  sometimes  in  the  summer. 

Mr.  John  F.  White  recalled. 

Q.  Do  yon  know  the  James  Bhefland  farm  in  Leicester? 
A..  ^Tes. 

Q.  Where  Is  it  located? 

A.  The  second  farm  from  the  liver  on  the  Pine  Tavern  road. 
Q.  How  much  flooded? 
A.  All  of  it.  . 
Q.  How  many  acres? 
A.  Forty  acres;  all  damaged. 
Q.  Auy  other  farm  that  yon  could  tell  us  of? 
A.  The  Jane  Sheiland  farm  of  160  acres;  all  flooded;  all  into 
com  and  peaa 

Q.  tVliat  would  be  an  average  damage  per  acre? 
A.  Twenty-five  dollars  per  acre. 
Q.  Any  other  farm? 

A.  Mr.  Wall's  farm  of  195  acres;  all  Hooded;  eslimaled  dam- 
age,  f25  per  acre.  The  Perkins  farm  of  150  acres,  all  flooded; 
same  conditions;  average  damage,  f25  per  acre.  The  Worcester 
farm  of  250  acres;  150  acres  on  the  flats;  all  flooded;  total  loss 
of  all  crops  on  the  150  acres,  at  an  average  loss  of  |25  per  acre. 
The  Oummings  farm  of  250  acres;  all  flooded;  average  damage, 
^25  p*M'  a(Te.  The  Jciniiiifrs  fnnn  of  160  acres;  avern«^(»  damage, 
f25  per  acre.  This  farm  was  one  vast  lake;  none  of  the  land 
visible;  average  depth  of  water  from  two  to  ten  feet.  Jos.  C. 
Cameron  farm,  200  acres,  total  loss,  |25  per  acre,  John  Wemple 
farm,  40  acres,  |25  per  acre.  H.  Wemple  farm,  18  acres,  |25 
per  acre.  Miss  Wemple's  farm,  70  acres,  |25  per  acre.  Geo. 
Dailey  farm,  27  acres,  |25  per  acre.  Jones  E^state,  ^^7  acres.  ^25 
per  acre.  Stocking  farm,  56  acres,  one-half  loss  of  ail  crops, 
112.50  per  acre.  O.  W.  Merwiil  farm,  36  acres,  18  acres  flooded; 
one-half  loss,  abont  915  per  acre.  O.  Stevens  farm,  86  acres,  all 
flooded,  nearly  two  or  three  feet  nnder  water,  nearly  all  crops 
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destroyed;  loss,  about  f2,000.  Chester  White's  farm,  60  aeres; 
damaged,  flO  or  |12  per  acre.  Truer  farm,  75  acres,  all  tloo<led, 
damaged  |80  per  acre.  And  there  are  other  Bmall  farms.  Mc- 
Lean farm  of  240  acres,  150  acres  flooded,  100  acres  damaged 
abont  |25  per  acre. 

Mr.  John  M.  Prophet  recalled. 

Q.  You  operate  a  canning  factory  at  Geneseo  as  well  as  liere? 
A.  Yes. 

Q.  What  acreage  do  jon  grow  yourself  there7 
A.  Three  hundred  acres;  pease  and  com. 

Q.  What  portion  of  that  farm  waa  damaged? 
A.  Two  hundred  acrea  valued  at  $40  per  acre. 
Q.  What  is  your  damage  there  to  the  crops  outaide  of  tlie 
damage  to  the  canning  factory? 
A.  Fire  thonsand  dollars. 

Mr.  A.  0.  Olp  recalled. 

Q.  Do  the  spring  floods  cause  any  damage? 

A.  They  do;  sometimes  they  come  in  February ;  the  ice 
freezes,  and  then  the  water  recedes;  then  the  ice  drops  down 
on  the  land,  smothering  the  wheat  and  seeding,  and  sometimes 
kills  the  old  meadows. 

Q.  And  this  occurs  more  or  less  on  the  bottom  lajidl»  year 
after  year? 
-   A.  Yes. 

Q.  That's  a  direct  damage  sustained  from  the  spring  floods 
often  heretofore? 
A.  Yes. 

Mr.  Jolm  L.  White  recalled. 

Q.  Yon  heard  Mr.  Dip's  statement  in  reference  to  spring 
floods? 

A.  Yes. 

Q.  Haye  you  seen  that  effect  on  your  land? 
A.  Yes;  in  the  case  of  wheat,  mostly.  We  had  thirty-flTe 
acres  of  wheat  killed  by  the  spring  flood;  the  ice  dropping  down 
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on  the  land  after  the  water  had  run  out;  we  {toughed  it  ap  and 
put  it  into  beans;  they  were  destroyed  by  the  recent  flood. 

Q.  Is  Mr.  Olp's  statement  tme  of  all  the  tmitory  around 
here? 

A.  Yes. 

Q.  Yours  included  with  all  the  territory  around? 
^«  Yes. 

Mr.  Brown  recalled. 

Q.  You  have  heard  the  statement  of  Mr.  Olp  and  the  state- 
ment of  Mr.  White  in  regard  to  ice  in  the  spring? 
A.  Yes. 

Q.  And  that  occurs  every  year? 
A.  Yes. 

Mr.  A.  0.  Olp  recalled. 

Q.  Could  you  estimate  the  number  of  acres  that  to  your 
knowledge  have  been  destroyed  by  the  spring  floods,  and  later 
replanted  and  again  destroyed  by  the  recent  flood? 

A.  Seyen  hnndred  acres. 

Mr.  Cameron,  Dr.,  waa  the  next  gentlemaa  called  1^  Mr. 

Connor. 

Q.  Ton  are  a  farmer  here? 
A.  Yes. 

Q.  How  many  acres  in  the  farm  yon  occnpy? 

A.  Four  hundred. 

Q.  What  portion  of  your  farm  was  flooded? 
A.  Pretty  mnch  all  of  it. 
Q.  How  many  acres  of  crops  destroyed? 
A.  One  hnndred  acres  of  sweet  corn. 

Q.  What  was  the  value  of  that  per  acre? 

A.  Well,  we  generall  y  get  four  tons  to  the  acre  and  it  is  worth 
f6.00  per  ton;  then  the  stalks  are  worth  something  for  fodder, 
abont  13.00  or  |4.00  to  the  acre. 

Q.  What  other  crops  did  you  have  destroyed? 

A.  Thirty-nine  acres  of  peas. 
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Q.  Total  loss? 

A.  Twenty  acres  a  total  loss. 

Q.  Worth  about  |40  to  the  acre. 

A.  Yes. 

Q.  What  other  crops  did  you  have  damaged? 
A*  Twenty-six  acres  of  oats;  20  acres  of  com  worth  f25  per 
acre,  and  50  acres  of  hay  worth  about  $1,500. 

Q.  Al  bat  (jtlier  damage? 
A.  Five  acres  of  potatoes. 
Q.  Total  dajna^? 

A.  Yes;  I  would  have  had  at  least  500  bushels  and  they  would 
be  worth  at  least  fifty  cents  per  bnshel. 

Q.  How  many  acres  of  pasture  land  did  you  have  damaged.? 

A.  Twenty-five  acres;  daiiiafred  about  f3.50  per  acre. 

Q.  How  much  of  it  washed  out? 

A  Not  so  very  much  of  it. 

Q.  Any  other  damage  on  this  farm? 

A,  There  was  40  acres  of  wheat  that  belonged  to  Mr.  Jax!obs ; 

it  was  entirely  destroyed  and  it  was  worth  f 1,000. 

Q.  On  your  estimates  you  have  made  no  allowance  for  the 
value  of  the  straw? 

A.  lHo. 

Q.  And  the  straw  is  worth  something,  is  it  not? 

A.  Yes. 

Mr.  John  L.  White  re-called. 

Q.  Mr.  White,  aside  from  the  damage  sustained  by  the  farmers 
on  account  of  the  loss  of  crops,  such  as  peas,  com,  oats,  etc.,  its 

there  not  another  damage  sustained  by  the  farmersi  on  atM'oimt 
of  losis  of  (he  fodder  left  after  the  main  part  of  these  crops  have 
been  sold  ? 
A.  Yes,  sir. 

Q.  What  is  the  situation  here  of  our  farmers  with  reference 
to  their  stock? 

A.  They  have  nolhing  to  feed  them.    They've  got  to  sell  them. 
O.  Ts  fh;^t  True  of  many  farmers  in  the  valley? 
A.  Ye8,  sir. 
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Q.  Is  there  considerable  profit  to  the  farmers  from  keeping 

young  stock? 

A.  Yes,  sir. 

Q.  What  eJffect  has  this  flood  had  on  the  labor  here  ? 
A.  It  has  put  them  all  out  of  business;  every  farmer  ha^  had 
to  discharge  his  help. 

Q.  And  these  people  are  fathers  and  sons,  the  support  of 

faiiiiiies  ? 
A.  Yes. 

Mr.  John  M.  Prophet  recalled. 

Q.  How  many  do  you  employ  on  your  farms  in  the  fields  dur- 
ing the  summer? 

A.  From  300  to  400,  women  and  children. 
Q.  How  many  in  Geneseo? 
A.  Two  hundred. 

Q.  In  your  factory  how  many  do  you  employ? 
A.  Two  hundred. 

Q.  Your  sfason  begins  in  June  and  is  completed  when? 
A.  October  let. 

Q.  What  would  be  the  earningB  of  the  ayerage  woman  em- 
ployed per  day? 
A.  Seventy-five  cents  per  day. 
Q.  And  a  young  girl  from  14  to  16  years  old? 

A.  Fifty  to  sixty  cents  per  day. 

Q.  And  a  girl  in  the  factory,  how  much  per  day? 

A.  Seventy-five  cents. 

Q.  What  do  you  pay  the  men? 

A.  Twelve  and  one-half  cents  per  hour. 

Q.  Wliat  effect  has  the  flood  had  on  this  labor? 

A.  It  lijis  diminished  it  about  one-half. 

Q.  About  how  much  is  that? 

A.  It  will  make  a  difference  of  #16,000;  at  least  |15,000  is  lost 
to  the  homes  of  poor  people  of  thla  yicinity,  and  there  is  no 
other  employment. 

Q.  Do  the  same  conditions  prevail  at  Geneseo  as  here? 
A.  The  same  conditions. 
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Mr.  John  P.  White  recalled. 

How  many  do  yon  employ  in  jonr  factory? 
A.  <hie  hnndied  and  fifty. 
Q.  How  many  in  the  fields? 

A.  Twentj-five. 

Q.  You  heard  Mr.  Prophet  in  reference  to  the  I088  anstained 
by  the  working  people  employed  by  him? 
A.  Yes. 

Q.  And  it  is  trne  in  reference  to  yon? 
A.  Tes. 

Q.  What  portion  of  labor  has  been  lost  to  the  people  em- 
ployed in  your  factory? 
A.  A  loss  of  18,000  or  |10,000. 

Q.  And  these  people  live  in  Mt.  Morris  and  come  fram  poor 
families? 
A.  Yes. 

Hon.  A.  J.  Bodenbeck  addressed  the  farmers  and  bnsiiiess 

men  present,  giving  an  account  of  the  appointmeut  of  the  Flood 
Commission,  its  members,  etc.;  nlso  told  of  the  object  of  the 
Commission  and  the  causes  leading  up  to  the  appaintmeut  of 
the  same. 

The  committee,  accompanied  by  a  number  of  farmers  aad 
business  men  of  Mt.  Morris,  droye  about  visiting  a  number  of 

the  farms  which  were  flooded. 

The  first  farm  visited  was  the  farm  of  Mr.  Byron  Swett;  an 
account  of  tho  damages  sustained  by  Mr.  Swett  haa  been 
already  given.  The  water  cut  a  channel  through  this  farm,  and 
washed  away  a  number  of  acres  of  fertile  soil;  also  swept  away 
a  large  number  of  trees  and  washed  away  the  foundation  of  a 
large  barn,  (ansing  the  same  to  fall. 

The  next  place  visited  was  the  farm  of  Mr.  Michael  Long, 
owned  by  Major  W.  A.  Wadsworth  of  Geneseo.  The  farm  con- 
sisted of  220  acrei^  and  the  crops  were  damaged  to  the  extent 
of  f 2,000  or  f3,000;  the  farm  land  was  damaged  to  the  extent 
of  11,000. 

The  Chas.  Stevens  farm  was  next  visited;  this  fanu^B  crops 
were  damaged  to  the  extent  of  |2,000. 
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The  farm  occupied  by  Mr.  Cameron,  Jr,,  owned  by  Major  W. 
A.  Wadsworthy  was  damaged  to  the  extent  of  |2,000  to  the 
crop*. 

On  the  Jones  Bridge  read,  in  the  town  of  Leicester,  the  water- 
martu  on  the  fences  were  five  feet  from  the  ground. 

The  next  farm  visited  was  the  farm  of  John  L.  White;  this 
farm  conBiated  of  650  acres  in  the  towns  of  Mt.  Morris  and 
Garoveland,  between  the  D.  L.  &  W.,  and  D.  &  M.  railroads.  An 
accon^t  of  the  damages  to  this  farm  has  already  been  giTen, 


GsNBSEO,  N.  Y.,  Auffust  ly  1902. 

The  members  of  the  comaiittee  iiiterviewetl  Major  W.  A. 
Wadsworth,  Mr.  Wm.  A.  Brodie,  Mr.  Herbert  Haadjr  and  Mr. 
Jas.  Bobinson. 

Major  W.  A.  Wadsworth  stated  that  in  March  last  he  lost 

38  head  of  cattle  which  were  in  one  of  his  barns  on  the  flats; 
he  also  stated  that  daring  the  past  few  years  he  had  had  25 
acres  of  fertile  land  swept  away  by  floods;  also  had  sustained 
heavy  losses  by  reason  of  having  his  fences  swept  away. 

Mrs.  Mary  Wadsworth  Chandler^  of  Geneseo,  owns  ^  aeres 
of  land  In  the  town  of  York;  this  land  was  all  leased  to  small 
fariiiers  who  liad  their  crops  all  destroyed. 

Jas.  W.  Wadsworth  owns  1,900  acres  of  land  on  the  fliats;  this 
land  was  all  flooded. 

The  following  named  are  farmers  and  basiuess  men  who  have 
snstained  losses  by  reason  of  the  recent  flood: 

T.  L.  Hall   Genesee,  N.  Y. 

Arthiii  CiiiiiTiiings   Genesee,  N.  Y. 

Willis  Willard  .  :   Geneseo,  N.  Y. 

Frank  Hagen   Geneseo,  KY. 

Jos.  Blair   Geneseo,  N.  Y. 

Jas.  Haley   Geneseo,  N.  Y. 

John  McKay   Geneseo,  N.Y. 

John  Kellev   Geneseo,  N.  Y. 

Jas.  Caliban   Geneseo,  N.  Y. 
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Michael  Donahue  ,   Geneseo,  N.  Y. 

Wm.  Ewell   Cteneseo,  N. 

Ohas.  Marsh   Qeneseo,  N.  IT. 

Mina  Averill   Cteneaeo,  N.  Y. 

Chas.  Werner   Geneseo,  N.  Y. 

H.  B.  Dodge  ,  Geneseo,  N".  Y. 

Louis  Ohattman  ,   Geneseo,  N.  Y. 

Qea,  Bice   Gteneseo,  K.  Y. 

Mof  att  &  Lang  . .   Geneseo,  N.  Y. 

Neff  ft  Neff   Geneseo,  N.  Y. 

Edw.  Henrietta   Geneseo,  X.  Y. 

Fred  Nexon   Geneseo,  N.  Y. 

Broffatt  &  Worcester   Moscow,  N.  Y. 

John  0.  Brown   Piffard,  N.  Y. 

Teall  &  Fitzgerald   Geneseo,  K.  Y. 

Holden  &  Oolbin   Geneseo,  Y. 

Wm.  Mann   Wadsworth,  N.  Y. 

John  Rossburg   Piffard,  N.  Y, 

Jas.  Fllmore   Piffard,  N.  Y. 

Bamnel  Finley   Geneseo,  N.  Y. 

Respectfully  yours, 

WILUAM  C.  MEAGHJBB, 

Stenographer, 
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Copy  of  Report  on  GeneseeLRiver  Stor- 
age Surveys. 


By  GEORGE  W.  RAFTER, 

Engineer  in  Charge ^ 

To  CAMPBELL  W.  ADAMS,  State  Engiueer  and  Surveyor. 

January  i,  1897. 


[This  report  is  not  printed  here  but  it  may  be  fonnd  in  the 
Annual  Keport  tiie  ^.  i.  {State  Eagineer  and  Surveyor  lor 
the  year  1896.] 
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Exhibit  No.  16. 

OmciD  OF  TH11  Pbnnstlvania  Bailboao  CJompant^  Buffalo  aho 

BocHESTLiu  Divisions^  314  Babcock  STBBBTy  Buffalo^  N.  T. 

August  22,  1902. 

Mr.  E.  A.  FiSHBKy  City  Mngi/nmr,  Roohester,  N.  Y,: 

Dear  Sir. — Beplying  to  your  f aTor  of  July  IGtfa,  in  regard  to 
your  having  water  marks  placed  along  the  Geneeee  iiy«F  and  ite 

tributaries,  showing  the  height  to  which  water  has  raised  during^ 
high  floods,  I  beg  to  say  that  in  accordance  with  your  request  we 
have  had  marks  placed  at  the  following  points : 

Subdivision  2— At  Sand  Hill  curve. 

At  a  point  south  of  toolhouse,  Genesee  Junction. 

At  a  point  2,000  feet  north  of  White's  crossing. 

At  mile  post  Ho.  8. 
Subdivision  3— Station  at  Honeoye  Junction. 

At  sign  post  at  bridge  No.  1. 
Subdivision  4— Kinety  feet  south  of  Avon  station. 

North  of  Avon  station. 

South  of  White  Creek  curve. 

Two  hundred  feet  south  of  White  Bridge. 

Two  hundred  feet  north  of  White  Bridge. 
Subdivision  S^Mile  post  No.  26. 
Subdividon  6— Betsof  Junction. 
Subdivision  7 — Bridge  No.  5. 

1,320  feet  north  of  mile  post  No.  39. 
Subdivision  8 — ^Whistle  post  north  end  of  Fishers  siding. 

North  end  of  first  culvert  north  of  FishenL 

North  of  mile  post  No.  48. 

Lock  No.  14. 

North  of  mile  post  No.  42. 
Subdivision  9— Bridge  No.  16. 

Bridge  No.  17. 

300  feet  south  of  Tuscarora^  on  telegrai^  pole. 
Pump  house,  Tuscaroira. 
Subdivision  10— Mile  post  No.  53. 

High  Bridge  deep  out. 
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Subdivision  11 — Tool-house,  Portaga 
Subdivudon  12 — Trestle  north  of  BoBsburg. 

Golegrove  curve,  Bossburg. 
Snbdivisioii  18— One-qnarter  mile  nortii  of  mile  poet  67,  on  tele- 
graph pole. 

One-quarter  mile  north  of  Fillmore,  ou  crosaing 
sign. 

Tool-house  near  bridge  Ko.  26. 
One^uarter  mile  sooth  of  mile  post  69,  on  whis- 
tle post. 

One  quarter  mile  north  of  mile  post  70,  on  tele- 
gi'aph  pole. 
Bubdivision  14— Bridge  Ko.  28. 

Bridge  Ko.  16%. 
Mile  post  No.  71. 
Mile  post  No.  72. 
tiubdlTision  15 — 300  feet  south  of  mile  post  76,  on  telegraph  pole. 

1,500  feet  south  of  mile  post  76,  on  telegraph  pole, 
600  feet  south  of  L.  ft  P.  junetion,  near  mile  post 
No.  80,  on  telegraph  pole. 
Subdivision  16 — Mile  post  No.  88. 

Lime  Creek  trestle. 
North  of  Lime  Creek  trestle. 
Switch  target.  Black  Creek  passing  siding. 
Black  Creek  station. 
Mile  post  No.  87. 
Subdivision  17 — Mile  post  No.  88. 

Mile  post  No.  89. 
North  of  Cuba  road  crossing. 
Cuba  water  station. 
BnbdiTiidon  18— Bridges  Nos.  42  and  43. 

Ohapins  road  crossing. 
Swains  branch. 

Millers  road  crossing,  south  of  Kunda  Junction,  , 
on  telegraph  pole. 

Tours  truly, 

GEO.  P.  MILLER, 

Assutmt  Engineer, 
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Exhibit  No.  17. 

REPORT  OF  THE  RIVER  COMMITTEE  OF  THE  COMMON 

COUNCIL,  MARCH  20,  1866. 

To  the  Eonorahte  the  Common  CotvticU  of  the  City  of  Rochester: 

The  undersigned,  to  whom  it  was  referred  to  ascertain  aud 
report  the  most  practical  and  economical  measnrefl  to  provide 
a  sufficient  channel  for  the  Genesee  river  through  the  city  aud 
prevent  damage  by  floods,  respectfully  submit  the  following 
report  -. 

Your  committee  at  once  discovered  that  the  subject  was  sur- 
rounded with  grave  and  perplexing  difficulties,  and  they  have 
therefore  necessarily  devoted  much  time  and  study  to  its 

investigation. 

Tlie  able  aud  elaborate  report  of  the  State  Comniissiou  on  the 
causes  of  the  late  inundation  renders  it  unnecessary  for  the 
committee  to  enlarge  the  limits  assigned  it. 

What  may  be  a  sufficient  channel  depends  upon  the  magnitude 
of  the  floods.  While  gi-eat  freshets  may  be  unfrequent,  there  is 
every  reason  to  tielieve  that  as  the  region  drained  by  the  Gonesoo 
river  becomes  cleai'ed  of  its  forests,  and  the  present  retaxding 
causes  are  removed,  greater  floods  than  heretofora  iLuown  will 
occur.   We  may  reasonably  expect  that  at  Irregular  intervals 

« 

the  elements  will  conspire  as  in  the  last  dreadful  disaster,  and 

convert  the  Genesee  vallev  into  a  lake,  which  will  make  its  wav 
to  the  sea  rejjardlesy  of  the  ol)st!H  le8  that  may  be  buiU  in  itt^ 
course.  The  last  flood  was  caused  by  a  warm  rain  upon  a  con- 
siderable body  of  snow,  quickly  melting  the  whole  mass,  and  the 
average  accumulation  was  equal  to  a  stream  640  feel  wide,  12 
feet  deep,  and  flowing  at  the  rate  of  10  feet  per  second. 

Such  a  stream  would  drain  the  whole  watershed  one  inch  in 
depth  in  nineteen  hours. 

The  sudden  melting  of  large  bodies  of  snow  under  the  influence 
of  long  rains  sometimes  produces  water  to  the  depth  of  eigbt 
inches  and  upward. 

The  demand  for  wood  and  water  during  the  last  few  years  has 
sli Ululated  tlie  inhabitants  of  the  country  drained  by  the  river 


Digitized  by  Google 


Watkb  Btobagb  Commission. 


397 


to  clear  up  forests,  mountains  and  swamps,  which  before  held 
back  their  waters  until  the  open  fields  were  bare  abd  drained. 
And  the  countless  rivulets  before  clogged  bj  floodwood,  brush 
and  leaves,  and  the  improved  state  of  agriculture  now  every- 
where to  be  seen,  in  which  ample  drainage  is  used,  show  at  a 
glance  that  every  year  will  naturally  increase  the  magnitude  of 
the  floods  by  the  facility  with  which  the  waters  may  be  accumu- 
lated. This  has  been  the  experience  of  the  countries  of  Europe. 

Rochester  lies  many  hundred  feet  below  the  main  sources  of 
the  river,  and  a  part  of  its  site  is  a  basin  drained  only  by  the 
river  channel.  The  future,  like  the  past,  will  witness  great  and 
sudden  floods  in  the  river.  It  is  probable  that  the  late  freshet 
exceeded  all  others  in  magnitude  since  the  settlement  of  the 
village  of  Rochester.  There  were  great  floods  in  1785, 1817, 1818, 
1835  and  1841,  at  intervals  of  32,  1,  17  and  6  years  respectively. 
And  the  (^unlurniation  of  the  river  banks  shows  that  for  ages  it 
has  been  a  river  of  floods.  In  the  nature  of  things  it  must  be  so. 
Every  river  has  its  characteristics  and  should  be  r^;arded 
accordingly. 

To  provide  a  channel  for  such  vast  and  sudden  accumulations 

tbrouj^h  a  city  whei^e  the  rivpr  has  been  cheated  of  one-half  of  its 
natural  bed,  and  <laiiimed  up  above  and  below  at  narrow  and 
critical  points,  bridged  with  structures  which  are  themselves 
serious  impediments,  and  everywhere  cramped,  deflected  from  its 
course  and  encroached  upon,  is  an  undertaking  fraught  with 
mjiny  embarrassments.  If  we  were  required  only  to  say  what  is 
the  most  speedy  method  of  providing  such  a  channel,  regardless 
of  private  rights  or  the  artiticial  structures,  the  task  would  be 
comparatively  easy;  but  these  structures  and  encroachments  are 
of  great  value,  and  the  use  of  most  of  the  latter  largely  contribute 
to  the  material  prosperity  of  the  city. 

Although  it  may  not  l)e  strictly  within  its  province,  the  com- 
mittee cannot  forego  an  expression  of  surprise  and  regret  at  the 
unprecedented  encroachments  by  the  people  of  the  city  upon  the 
natural  and  necessary  bed  of  the  river.  The  evil  is  seen  nearly 
the  whole  extent  of  the  stream  south  of  the  falls.  Whole  build- 
ing lots,  nay,  whole  streets,  have  been  made  in  the  ancient  bed 
of  the  river,  and  while  some  are  doubtless  more  to  blame  than 
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others,  the  whole  population  is  chargeable  to  some  extent.  The 
present  generation  is  not  alone  responsible,  for  these  encroach- 
ments begun,  as  they  were,  at  an  early  period;  but  their  extent 
and  rapidity  might  well  lead  us  to  believe  that  if  not  arrested 
and  the  floods  withhold  their  fury,  the  next  genmttion  may 
shake  hands  across  the  river  from  the  upper  stories  of  their 
buildings. 

The  committee  believe  that  these  evils  are  less  the  result  of 
Christian  forbearance  than  neglect  on  the  part  of  the  authorities 
and  those  immediately  interested,  and  the  time  has  come  when 
the  people  and  the  city  authorities  should  resolve  that  not  an- 
other foot  of  the  present  attenuated  channel  shall  be  taken  for 
public  or  private  use.  Constant  vigilance  will  be  necessary,  for, 
nnawed  by  the  terrible  judgments  of  the  late  disaster,  the  flood 
had  hardly  subsided  before  new  encroachments  wliich  had  been 
begun  both  above  and  below  Main  street  bridge  were  prosecuted 
and  have  since  been  completed. 

It  was  the  renun  k  of  an  European,  while  yet  the  streets  were 
filled  with  water,  that  our  people  were  so  recuperative  the  daju- 
ages  would  soon  be  repaired,  and  trae.as  strange,  they  stopped 
not  to  mourn  or  consider,  but  actually  used  the  water  from  the 
streets  to  clean  their  buildings  from  floor  to  floor  as  it  passed 
away.  New  buildings  in  Front  street  were  immediately  erected 
on  the  spot  where  a  terriftip  torrent  had  swept  away  the  old 
ones,  and  a  railroad  bridge  w  as  thrown  across  the  river  and  used 

in  days  from  the  destruction  of  the  old  one,  and  upon 

the  same  spot,  without  any  insurance  against  a  repetition  of  the 
disaster. 

We  wonder  that  the  dwellers  on  the  slopes  of  Vesuvius,  fleeing 
from  its  fiery  wrath,  should  go  back  and  buiid  again  upon  the 
ruins  of  buried  homes  and  buried  friends;  but  th^  will  not  out- 
strip  our  own  people  in  their  daring  till  they  plant  around  the 
crater  itself  or  build  in  the  gorges. 

They  build  in  the  track  of  the  flood;  it  sweeps  away  their  walks, 
and  they  build  aiiev*.  They  haug  a  bridge  on  spider  webs  over 
the  yawning  gulf,  and  travel  it;  the  snowflakes  bear  it  away  in 
a  night,  and  they  laugh  and  keep  up  the  facetious  warning  upon 
the  banks,    Five  dollars  flue  for  crossing  this  bridge  fiister  than 
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a  walk."  We  are  a  fast  people.  Sibley  sends  the  lightning  cross- 
lots  around  the  world,  and  Clum  makes  an  oracle  to  tell  us  of  the^ 
storm  when  it  is  afar  off.  How  fortunate  for  vs  if  a  little  sooli 
g!eninB  and  enterprise  wm  enlisted  in  the  inteiest  of  the  city 
govemment;  an  oracle  be  built  for  the  city,  whose  inspiration 
shall  be  the  public  good.  As  a  corporate  body,  we  should  be 
guided  in  oup  public  works  by  competent  engineers  and  the  dic- 
tates of  oommon  sense.  Both  these  lights  must  have  been  extinct 
when  some  of  our  works  were  constructed. 

We  believe  that  an  attempt  to  restore  the  river  to  its  original 
channel  or  any  considerable  part  of  it  would  be  an  endless  and 
fruitless  task.  The  interests  of  the  people  in  the  cTioroachments 
are  great,  various  and  complicated.  To  remove  all  the  obstmc- 
tions  with  or  without  compensation  would  be  ruinous.  It  was 
the  water  power  which  determined  the  first  settlers  to  found  a 
city  here,  and  the  privileges  on  the  river  and  the  races  radiating 
from  it  have  given  Eochester  its  chief  I'eputation  and  importance. 
This  power  should  be  saved  and  fostered,  and  manufacturers 
attracted  here  to  enrich  the  city  with  its  undeveloped  wealth. 

With  a  studious  eye  to  ample  and  permanent  relief  at  the 
smallest  expense,  and  a  desire  to  save  all  private  interests  as  far 
as  compatible  with  the  public  good,  we  have  concluded  to  submit 
two  .plans  to  the  Board : 

Plan  Fibst. 

The  first  thing  to  be  guarded  against  ki  the  fiooding  of  the 

feeder  and  the  Genesee  Valley  and  Erie  caiinl;^.  The  Legislature 
should  be  petitioned  to  raise  the  bank  of  the  feeder  on  the  river 
side  at  all  points  where  it  is  necessary,  the  whole  length  thereof. 

The  unused  guard  lock  now  in  the  canal  at  the  rapids  should 
be  removed  to  a  suitable  point  between  its  present  position  and 
Plymouth  avenue,  which,  with  proper  surroundings,  would  be  a 
perfect  protection  to  the  city  in  that  dirertion.  It  was  to  pre- 
vent the  river  from  flowing  through  the  canal  that  this  lock  was 
built,  but  it  was  not  located  at  the  proper  place  and  is  not  used. 
Three  times  the  river  lias  broken  into  the  canal  at  the  rapids, 
and  we  believe  the  lock  a  far  better  protection  than  the  wall 
recommended  by  the  State  Commission. 
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In  the  late  flood  the  water  broke  into  the  canal  and  into  the 
feeder,  the  result  of  which  is  well  known ;  and  it  would  seem  emi- 
nently just  that  the  Btate  should  secure  the  city  against  further 

danger  frojn  its  own  works. 

A  wall  should  also  be  built  on  the  west  Bide  of  the  river,  from 
the  Johnson  dam  to  the  high  ground  near  the  foot  of  Edinburgh 
street,  to  prevent  an  overflow  in  that  exposed  part  of  the  city. 
If  these  works  should  answer  the  object  intended,  they  would 
conduct  all  the  ^^  ;lterB  nt  a  tlood  to  the  dam,  and  should  all  be 
doue  by  the  State,  except  the  last  mentioned  wall.  This  dam  was 
first  erected  in  the  year  18X7,  and  at  its  present  height  sets  the 
water  back  to  a  point  south  of  Clarissa  street  bridge.  It  is 
belieyed  that  no  form  of  gate  in  the  dam  is  practicable,  and  that 
it  cannot  be  cut  down  and  the  necessary  head  of  water  secured 
by  flushboards  or  any  other  moveable  contrivance.  This  struc- 
ture has  stood  over  twenty  years  undisturbed,  and  iiie  right  to 
set  back  the  water  upon  the  territory  above  it  (to  the  extent  of 
the  old  dam)  may  have  become  prescriptive  and  defensible. 

At  the  late  flood,  the  water  at  its  height  was  ten  feet  deep  on 
the  crest  of  the  daui.  The  bulkheads  of  the  two  races  there  had 
been  carried  away,  each  of  which  is  about  sixty  feet  wide,  and 
cut  down  to  the  rock,  which,  together,  made  an  opening  above 
the  dam  120  feet  wide,  and  ten  feet  deep  above  the  crest.  These 
races  were  a  greater  relief  to  the  dam  than  the  cutting  down  of 
two  feet  would  be,  as  a  calculation  will  show.  The  races  carried 
off  1,200  square  f(x*t  in  a  given  tiuie,  while  by  the  same  velocity 
the  two  feet  of  depression  would  carry  off  but  800  feet  in  the 
same  time. 

The  bulkheads  have  been  built  anew,  and  sufficiently  strong, 

it  is  supposed,  to  withstand  a  similar  flood,  so  that  an  outlet  to 
the  same  extent  may  not  be  expected  there  again.  By  an  arrange- 
ment with  the  parties  interested,  the  removal  of  the  gates  to 
points  near  the  aqueduct  might  be  effected,  which  would  prac- 
tically lengthen  the  dam.  The  water  pouring  over  the  walls  into 
the  river,  no  waste  gates  would  be  necessary.  This  !s  recom- 
mended by  the  committee. 

It  is  the  Dpiuion  of  all  the  engineers  and  other  competent  per- 
sons examined  by  us,  that  the  works  aforesaid  on  either  side  of 
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the  river  would  render  this  dam  comparatively  hai'iiiless  if  ample 
means  are  provided  below  it  to  caxty  oS.  the  water,  and  so  we 
believe. 

Tbe  next  obstacle  is  the  new  aqueduct.  The  water,  if  nnob- 
Btrneted  by  the  aqueduct^  would  have  an  average  velocity  of 

about  eight  to  ten  feet  a  second  in  ordinary  freshets. 

The  aqueduct  has  seven  waterways,  each  of  fifty-two  feet  span 
and  fourteen  feet  in  height  to  the  crown  of  the  arches,  and  a 
capacity  of  4,020  square  feet.  They  are  built  obliquely  to  the 
thread  of  the  stream^  and  are  insuflicient  in  capacity  to  the  re- 
quirenients  of  such  a  flood  as  that  of  last  spring.  But  if  another 
archway  of  the  same  dimensions  was  built  at  the  west  end,  and  all 
of  them  were  quarried  out  eight  feet  deep,  and  the  whole  bed  of 
the  river  excavated  a  proper  distance  above  and  below,  and 
proper  starlings  built  on  the  south  side  of  the  piers,  ice-breakers 
placed  above  it  to  give  direction  to  ice  and  floodwood,  it  would 
admit  the  waters  of  any  floini  we  may  ever  ('X]iPot  to  occur.  This 
is  also  properly  the  work  of  the  Htate,  and  we  are  assured  it 
would  be  cheerfully  done  if  required  as  a  part  of  the  necessary 
measure. 

The  river  bed  between  the  dam  and  the  aqueduct  should  from 

year  to  year  be  qua  rued  as  stone  may  be  required,  and  also  the 
bed  on  the  west  side,  between  the  aqueduct  and  Main  street 
bridge,  where  the  rock  a  part  of  the  way  is  now  much  higher  than 
on  the  east  side  and  tends  to  direct  the  stream  in  tliat  direction. 
It  would  also  increase  the  velocity. 

Main  street  bridge  is  the  next  great  obstacle.  It  seems  to 
have  been  built  with  reference,  not  to  the  demands  of  the  river, 
but  to  the  present  capacity  of  the  aqueduct.  It  is  a  monument 
of  errors.  There  are  five  waterings,  three  of  42  feet  span,  and 
an  average  of  21  feet  from  the  bed  to  the  crown  of  arches,  and 
two  of  30  feet  span  and  an  average  of  18  feet  to  the  crown  of  fke 
arches.  The  piers  and  the  whok  south  face  present  a  flat  surface 
to  the  stream,  and  therefore  in  their  present  state  no  amount  of 
pressure  can  ever  fill  the  arches  to  their  full  capacity.  The 
crowns  of  the  arches  are  too  thick  and  much  room  is  thereby 
lost.  They  should  have  come  near  the  surface  of  the  roadway. 
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It  is  unnecessary  to  specify  the  defectSj  for  all  know  the  water- 
way is  inadequate.  At  the  late  flood  the  water  was  28  feet  deep 
on  the  soutli  side,  and  although  the  velocity  of  the  stream  through 
the  wateringg  with  such  a  head  is  eetiinated  at  twesatj-tma  feet 
a  eecond,  the  river  burst  over  the  west  end  and  carried  destme- 
tion  through  Front  street  to  the  railroad  depot.  When  it  is  con- 
sidered that  more  water  was  diverted, by  the  canals  and  in  vari- 
ous other  ways  than  could  have  passed  through  another  arch  of 
the  largest  size  at  tlie  bridge^  we  may  imagine  what  would  have 
been  the  result  if  the  whole  body  of  the  stream  had  been  kept  in 
the  channel.  It  is  more  than  probable  that  in  such  a  case  the 
western  half  of  the  bridge  itself  would  have  been  carried  away, 
and  all  Front  street  with  it. 

It  is  too  true  that  the  eastern  arch  was  greatly  obstructed  and 
that  debris  in  large  qnantities  lay  in  the  channel,  but  these  ob- 
stacles were  not  sniBeient  to  account  for  the  overflow*  The 
Messrs.  Newell  have  since  removed  the  obstmction.  Actual 
measurements  of  the  volume  of  watei*  and  the  waterings  of  the 
bridge  demonstrate  that  with  arches  clear  and  any  given  head 
they  would  not  have  been  sufficient 

This  point  is  too  vital  to  rest  in  doubt;  room  must  be  had  for 
the  greatest  floods  or  our  citizens  will  build  on  the  sand.  The 
plan  (if  1lie  Engineer  to  the  Btate  Commission  to  raise  the  south 
face  and  extend  a  wall  on  the  west  side  to  Mr.  Van  Zandt's  mill, 
and  thereby  dam  the  river,  and  by  force  of  a  great  head  drive  the 
waters  of  the  floods  through  these  passages^  we  believe  is  vision- 
ary and  haaardous.  The  best  argument  against  it  is  a  view  of  the 
stmeture  and  our  sad  experience.  Tiie  whole  space  frmn  the 
roadwn  v  1n  the  bed  of  the  river  is  nearly  half  filled  with  masonry. 
The  area  of  watering  is  twenty  feet  narrower  than  the  narrowest 
place  at  any  point  below  the  bridge.  An  ordinary  freshet  reaehes 
the  spring  of  the  arches,  and  above  that  there  are  but  the  segments 
of  Ave  small  circles.  It  is  doubtful  if  any  amount  of  patdiwork 
will  ever  remedy  the  defects.  To  uncap  the  bridge  and  build  the 
arches  as  high  as  the  roadway  would  be  a  great  expense,  and 
insufficient. 
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There  is  not  room  for  so  many  piers,  to  say  nothing  of  the  ,8paoe 
between  the  arches.  We  belleye  that  enough  cannot  he  safely 
quarried  under  the  archwajs  as  thej  now  are  to  make  them 
adequate,  even  if  the  lower  dam 'was  wholly  i*emo7ed,  and  with 
the  dam  standing,  to  deepen  the  chanTiel  Itelow  the  bridge  would 
do  no  good.  Nor  do  we  think  the  plan  of  said  Commission  to  cut 
a  channel  from  the  falls  to  the  bridge  and  through  the  central 
waterings,  advisablei  because  the  space  thus  gained  through  tiie 
structure  would  be  inadequate.  No  relief  below  the  bridge,  not 
even  a  pi'ecipice,  would  compensate  for  the  ^mallness  of  the 
arches.  It  would  be  like  an  inverted  funnel,  whose  measure  is 
the  capacity  of  the  small  end.  Suppose  a  head  of  thirty  feet  on 
the  south  side  and  a  precipice  at  the  north  side,  would  the  arches 
have  carried  the  whole  flood  of  last  spring?  We  tiiinlc  not.  One 
or  two  archways  of  seventy  feet  span  in  the  aggregate  at  the 
west  end,  with  all  tlie  beds  quarried  out  five  feet.  Starlings 
to  all  the  piers  and  ice-breakers  above,  would  have  discharged 
the  flood  of  last  year,  but  not  the  amount  of  the  aqueduct  when 
enlarged  and  imi»oved  as  contemplated.  These  improvements 
would  be  a  safeguard  at  this  point  against  such  floods  as  have 
yet  occurred,  but  to  make  the  bridge  ample  the  roadway  and 
arches  should  be  removed,  as  large  a  watering  as  possible  made 
at  the  west  end,  half  of  the  old  piers  taktti  up  and  all  remaining 
built  up,  and  an  iron  bridge  substituied  like  that  at  Oourt  street, 
or  of  some  other  model.  But  if  a  trial  should  show  it  best  to 
leave  all  the  piers,  it  may  be  safely  done. 

In  considering  the  bridi^o  the  surroundings  should  be  observed. 
The  lower  dam,  which  is  four  feet  high  and  constructed  like  the 
upper  one,  sets  the  water  back  to  a  point  above  the  bridge^  and 
while  it  remains  at  its  present  height  no  amount  of  exoavatioii 
either  at  the  bridge  or  all  the  way  to  the  dam  will  avail,  except 
that  by  a  sufficient  head  above  the  bridge  the  water  may  be  forced 
through  the  arches,  and  by  elevation  alone  overcome  the  resistance 
below.  Buch  a  head  cannot  be  had  with  piexs  and  an  inm  bridge^ 
nor  can  it  be  had  in  any  case  until  the  bridge  becomes  a  dam, 
which  should  never  be  allowed.  If  floods  are  to  be  pent  up  at 
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the  bvldge  at  uncertain  heights  and  relieved  only  by  increased 
velocity  through  the  waterings,  all  depending  upon  the  height, 

we  sliall  never  feel  secure.  The  capacity  of  1lie  bridjje  would  be 
limited  to  an  exact  quantit}',  while  the  quantity  to  provided 
for  is  uncertain.  As  the  width  is  limited  at  best,  the  height 
should  be  great.  The  cheap  iron  bridges  all  withstood  the  late 
flood  without  material  injury,  thus  showing  that  these  water- 
ways are  of  greater  capacity. 

Notliing  can  be  gained  by  a  <;enpral  deepening  of  the  river  bed 
below  the  bridge,  so  Ion*:  as  the  lower  dam  remains,  because  it 
would  only  make  a  pond  as  deep  as  the  dam. 

The  removal  of  the  lower  dam  or  cutting  it  down  would  relieve 
the  almost  perfect  level  between  the  bridge  and  the  dam,  but  its 
removal  would  ruin  Brown's  race.  Cutting  it  down  >\unld  re- 
quire a  corresponding  deepening  of  the  race  and  a  readjustment 
of  all  the  propelling  machinery  located  on  the  same.  Gates  are 
impracticable. 

This  dam  was  erected  over  twenty  years  ago  and  has  remained 
iindisTnrlHMl.  At  the  late  flood  it  was  discovered  that  the  wall 
built  on  tlie  west  side  1)p1ow  the  raili'()a<l  bridj^e  retards  the 
stream  and  sets  the  water  back  on  the  dam.  It  could  not  do 
otherwise.  Its  direction  is  oblique  to  the  thread  of  the  stream, 
and  at  present  is  a  serious  impediment.  The  piers  of  the  railroad 
bridge  are  imbedded  in  the  rook,  and  we  are  assured  that  the 
company,  if  yMM  init  led.  will  (pmrry  out  ihv  river  bed  from  the  dam 
to  the  falls.  That  might  render  the  removal  of  the  wail  unneces- 
sary ;  otherwise  it  should  be  changed. 

Where  the  new  passage  at  the  west  side  of  the  bridge  should 
enter  the  river  is  a  question  not  necessary  to  determine  now,  but 
we  think  not  lower  than  the  Mcintosh  block. 

The  bed  of  the  river,  in  many  places,  from  the  lower  dam  to 
the  aqueduct,  is  obstructed  by  debris  of  various  kinds.  The 
eastern  arch  of  the  Main  street  bridge  is  practically  contracted 
by  the  projection  of  Mr.  Eridcson's  building.  Suboellars  to  the 
stores  on  the  north  side  of  the  bridge  project  below  the  crowns 
of  the  arches.  A  section  of  the  old  aqueduct  remains,  and  a  wing 
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wall  between  the  two  a4]iieducts  extends  into  the  riTer.  All  these 
should  he  Temoved,  whatever  measure  is  adopted.   Starlings  to 

all  the  piers  should  lie  built  and  ice-breakers  made  above.  The 
starlings  help  to  till  the  walerwajs  and  permit  greater  velocity. 

PI.AN  Second. 

The  second  plan  is  a  tnnnel  extending  from  a  convenient  point 

above  the  foot  of  the  falls,  on  the  west  side  under  Fioiii  street, 
or  the  river  to  a  point  bi^tween  Main  street  bridge  and  the  aque- 
duct; or^  if  the  State  will  continue  it,  to  a  point  above  the 
aqueduct.  Then  the  water,  when  above  the  surroundiogs  of  its 
mouth,  would  descend  and  with  great  velocity  disappear  from 
the  stream.  The  necessary  size  is  estimated  at  ten  yards  square, 
or  an  archway  ( (jiKii  to  that  in  area.  This  plan  is  not  the  inven- 
tion of  the  committee,  but  if  adopted  would  be  a  full  and  com- 
plete solution  of  all  the  difficulties  below  the  upper  dam. 

If  the  above  dimension  should  prove  insufficient,  it  might  be 
enlarged  according  to  the  demand.  The  mere  statement  of  this 
plan  is  snflicient,  as  all  wiio  have  bestowed  any  thought  on  the 
subject  of  the  river  will  concede.  The  work  could  be  done  with- 
out interruption  by  water  or  seasons,  and  at  lower  wages  to 
laborers.  We  think  it  would  cost  much  more  than  the  first  plan. 
The  bridges  must  remain  and  be  kept  in  repair,^with  or  without 
a  tunnel. 

In  this  report  we  have  ]>urposely  omitted  the  elaborate  data 
and  calculations  on  w  hich  our  opinions  are  founded,  and  refer 
to  the  report  of  Daniel  Marsh,  Esq.,  Engineer,  who,  with  the 
City  Engineer,  has  largely  aided  us.  We  submit  the  report  with 
confidence  in  its  correctness  in  the  main,  as  our  views  are  sus- 
tained, we  believe,  by  nearly  all  the  engineers  who  have  gener- 
ously given  the  city  their  opinions. 

The  importance  of  this  subject  can  hardly  be  overrated.  The 
late  flood  cost  the  city  and  its  inhabitants  more  than  all  the 
expense  required  by  either  of  the  above  plans,  and  no  one  can 
tell  how  soon  it  may  be  repeated  even  in  greater  quantity. 
Another  such  calamity  would  materially  afi^ect  the  value  of  all 
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the  property  in  the  oit^,  and  the  people  should  not  rest  until 
Batisfaetoiy  measnies  are  adopted  and  put  in  vigorous  proBeoa- 
tion.  The  people  as  well  as  the  eitj  anthofitieB  ham  a  doty  to 
perform,  and  if  we  should  neglect  it,  criminatfone  and  reorimina* 

tions  afterward  would  illy  repay  the  lofes.    It  is  already  uue 
year  this  very  day  since  the  occurrence  of  the  last  great  flood. 
.  All  of  which  is  respectfully  submitted. 

D.  O.  HYDB^ 

W.  H.  GORSLINE, 
A.  CRAM, 
D.  W.  POWERS, 
HJBN&Y  L.  FISH, 

Ocmmittm, 

Dated  March  17, 1866. 
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January  8,  1903. 

Hon.  OuN  H.  Landbsxh,  of  Water.  Storage  Cim,,  Schenectady, 
N.  Y.: 

Deab  Sir. —  Hon.  F.  J.  Nelsou,  mayor  of  this  city,  and  chair- 
man of  the  local  Hood  committee,  has  handed  me  your  letter  o£ 
the  5tli  imtanty  to  him,  respectiDg  the  atatistics  of  damage  saa- 
tained  in  this  city  during  the  year  1902  by  reaBona  of  floods  tliajt 
year,  and  has  requested  me  to  answer  it. 

■It  will  be  impossible  for  me  to  give  you  a  detailed  and  item- 
ised statement  of  such  damages;  but  such  damages  are  made 
up  from  damages  to  the  streets,  bridges^  etc.,  this  is  damages 
sustained  by  the  municipality;  the  damages  sustained  by  the 
railroads,  mills,  factories,  ice  plants,  truck  gardens,  dwellings, 
and  other  property,  owned  by  coriwrations  and  individuals,  are 
regarded  as  in  the  nature  of  private  damages,  and  to  the  city  as 
public  damages. 

Our  kwal  committee,  after  making  quite  a  thorough  inyesti- 
gation,  and  consulting  with  the  persons  .so  damaged,  place  such 
damages,  both  public  and  private,  at  fifty  thous^d  dollars 
(150,000),  this  is  regarded  as  a  very  moderate  and  conservative 
estimate. 

Yours  truly. 

I.  W.  N£AB, 
'  Secretary  of  HomeUsviUe  Flood  Com. 

The  following  photographs  will  show  some  of  the  flood  condi- 
tions in  the  city  of  Homellsyille: 
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To  the  kitate  Water  IStorage  Conimmion,  Albany,  N.  Y,: 

We,  A.  M.  Burrell,  James  A.  Almy  and  John  H.  Gonsalns, 
comprising  the  Canisteo  Flood  Committee,  respectfully  report 

that  we  employed  Coi.  Garrett  F.  8petT  to  ste  each  man  in  the 
fiucMlod  district  in  ranisteo  and  ascertain  the  aiiioimt  of  damages 
he  had  sustained  by  reason  of  the  Hoods  of  1902.  That  he  did 
so,  and  the  damages  each  person  has  sustained  was  stated  by 
and  signed  by  the  persons  respectively. 

We  also  employed  him  to  make  a  map  of  that  portion  of  Can- 
isteo  village  that  had  been  flooded  during  1902;  the  same  is  hereto 
annexed  and  makes  a  part  of  this  report.  We  were  delayed  in 
getting  the  amount  of  damages  sustained  by  the  Erie  Railroad 
Company,  but  the  same  was  furnished,  and  is  hereto  annexed.  All 
of  which  is  respectfully  submitted. 

Dated  Canisteo,  January  2C,  1902. 

A.  M.  BUiUiELL. 

J.  A.  ALMY. 

J.  H.  CONSALUS. 

^  Ebib  Railroad  Company, 

Elmiba,  :n.  Y.,  January  22,  1903. 

Mr.  A.  M.  BuRttELL,  Attorucy,  Canisteo,  Y,: 

Dear  3ib. —  Replying  to  your  letter  of  January  16tL,  in  refer^ 
enee  to  flood  damage  in  neighborhood  of  Canisteo,  N.  Y. 

As  near  as  we  can  locate,  the  amount  of  damage  done  this  com- 
pany by  the  floods  of  the  past  year  in  the  territory  between 
Adrian  and  Hornellsviile  is  |18,955  for  the  emergency  and  per- 
manent repairs  to  track  and  roadbed.  In  addition,  the  floods 
of  the  past  year  have  demonstrated  that  our  openings  at  Stevens 
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and  Cunuinghams  crpcks  should  be  enlarged.  The  estimated 
cost  of  this  work  will  be  aboat  |13,466,  or  a  grand  total  of 
132,421. 

Bespectfulljy 

W.  PRT'DALL, 

Superintendent^ 

HOUSB  TO  HOUDB  ESTIMATB  OV  DAUAOB  BY  FLOODS  PUBINO  THB 

Ybab  19Q2y  IN  THB  Town  and  Villagb  or  CanibtbOx  SrauBBN 

COUNTT,  N.  T. 

L,  A.  Waldo,  Farm. 
125  acres  flooded  and  crops  destroyed,  damage. . .      |2,000  00 
(Signed.)      L.  A.  WALDO. 

V,  A.  Green,  Farm, 

60  acres  flooded  and  crops  dt^troved, 

damage   IMOO  00 

3  acres  flooded  in  village,  and  resi- 
dence damaged    100  00 

  1,500  00 

(Signed.)      V.  A.  GREEN. 

0.  B.  Qoff,  Truck  Farm, 

10  acres  flooded  and  crops  destroyed, 

damage   |300  00 

Residence  and  fruit  trees  damaged,       50  00 

  350  00 

(Signed.)       O.  B.  GOFF. 

Harry  Burrcll,  Truck  Farm, 
16  acres  flooded  and  crops  destroyed,  damage. . .      1,000  00 

(Signed.)       HxVRRY  BUKRELL.  "  ^ 

E.  J.  Simpson,  Farm, 

10  acres  flooded,  pasture  destroyed, 

damage   |100  00 

Bam  and  outbuilding  damaged..      200  00 

  300  00 

(Signed.)      B.  J.  8IMPS0K. 
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J.  I.  Bennett,  Farm, 

18  acres  flooded  and  cropa  destrojed, 

dftmage   |500  00 

90  rods  of  fence  destrojed   60  00 

Land  destroyed  by  waahonti, .  •  •      100  00 

  9660  00 

(Signed.)       JOHJS'  I.  BENJSETT. 

S,A,J*  CoMing,  QardmL 

8  acres  flooded  and  crops  destroyed, 

damage   |225  00 

House  and  barn  damaged   75  00 

  800  00 

(Signed.)      8.  A.  J.  GONKLINQ. 

DoMiel  Ordway,  Farm, 

17  acres  Hooded,  meadow  damaged..     f200  00 

Besidence  and  garden  damagedi      125  00 

  326  00 

(Signed.)      DANIEL  OBDWAY. 
If.  D,  Bunn, 

12  acres  flooded  and  crops  destroy ed^  damage. . .  600  00 

(Signed.)      K.  D.  BUKN. 

F,  LiUeU,  Farm, 

30  acres  flooded  and  crops  destroyed, 

damage   |450  00 

Bnildings  and  tools  damaged. ...       20  00 

  470  00 

(Signed.)      FBEEMAN  W.  LITTELL. 

J.  P,  Ordway,  Farm, 

70  acres  tiooded  and  crops  destroyed, 

damage   $900  00 

Land  destroyed  by  washouts   1,000  00 

1 900  00 

(Signed.)      J.  P.  OBDWAY. 
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A,  C.  Johnson,  Farm, 

20  aora  flooded  and  cropa  deBtroyed^ 

damage   $400  00 

Land  waaliontii,  fraioea  damaged. .      100  00 

  1500  00 

(Signed.)      A.  C.  JOHNSON. 

if.  AUitm,  Fwrm,  hp  W,  P.  Btenoart 

25  acres  flooded  and  crops  two-thirda 

deatroyed,  damage  $600  00 

Fenoea  deatrojed,  damage   15  00 

  515  00 

(Signed.)      W.  F.  8TBWABT. 

N,  S.  Orosby,  Farm, 

10  acres  flooded  and  crops  destroyed,  damage. . .         400  00 
(Signed.)      N.  S.  CBOSBY. 

D.  F,  Whitford,  Farm, 

15  acres  flooded  and  crops  destrojed^ 

damage   |300  00 

Land  waahonta,  damage   300  00 

  600  00 

(Signed.)       D.  F.  WHITFORD. 


W.  J. 

12  acres  flooded  and  crops  destroyed^ 

damage   $300  00 

Land  washed,  building  destroyed,      200  00 

  500  00 

(Signed.)      W.  J.  KINNEB. 

D.  H.  and  Caleb  Stephens,  Farm, 
18  aerea  flooded  and  crops  destroyed,  damage.  • .        500  00 
(Signed.)      CALEB  STEPHENS. 
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Matt.  Stephens,  Farm, 

25  acres  flooded  and  crops  destroyed, 

damage   fTOO  00 

6  acres  flooded  and  washed,  fences 

destroyed   350  00 


(Signed.)      BIATT.  STEPHENS. 

S.  M,  8tephm»,  Farm, 

10  acret?  lluoded  and  crops  destroyed, 

damage   |300  00 

3  acres  flooded  and  washed,  fences 

destroyed   140  00 

(Signed.)      HENBY  M.  STEPHENS. 

IMa  Mallett,  Farm, 

30  acres  flooded  and  crops  destroyed, 

damage   $500  00 

Land  washed,  bridges  destroyed.. .      200  00 

(Signed.)      LIDA  HALLETT. 

E,  W.  Hallett,  Farm, 
30  acres  flooded  and  crops  destroyed^ 

damage   $500  00 

Fences  destroyed,  damage   10  00 

(Signed.)       H.  W.  HAIJ-ETT. 

A,  M,  Baker,  Farm, 
50  acres  flooded  and  crops,  tobacco, 

hay  destroyed,  damage   $1,780  00 

12  acres  flooded,  wasiied  and  gullied, 

totally  destroyed    2,000  00 

Tobacco  house  and  sorting  house,      900  00 

Hay  in  bam  washed  away   400  00 

Fences  and  outbuildings   ]10  00 

(Signed.)      A.  M.  BAKER. 


$1,050  00 


440  00 


700  00 


610  00 


5,190  00 
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J.  Hartnett,  Farm, 

12  acres  tiuodecT  aud  crops  destroyed, 

damage   $500  00 

3  acscB  flooded,  badly  waBhed,  prae- 

ticallj  destroyed    300  00 

Fences  destroyed   10  00 

 ^       1810  00 

(Signed.)      JOHN  HAETNETT. 

A,  0.  Cornell,  Canisteo  Venter. 

Lot,  with  buildings,  tools,  cider  mill,  all 

destroyed   800  00 

(Signed.)       A.  O.  COK2sELL. 

8,  A,  Hallett,  Farm. 
10  acres  flooded  and  crops  destroyed,  damage. . .         500  00 
(Signed.)      STELLA  A.  HALLETT. 

CMrles  Moore,  Truck  Garden, 
14  acres  flooded  and  crops  destroyed,  damage. . .         400  00 
(Signed.)      CUAS.  MOOKE. 

Jeff,  Eadley,  Farm, 

100  acres  flooded  and  crops  partially 

dcst  roved   |70()  00 

Fences  destroyed   50  GO 

  750  00 

(Signed.)      E.  JAMESON. 

Hiram  Crosby,  Farm, 

75  acres  Hooded  aud  crops  destroyed, 

damage   1,500  00 

Land    washed,    practically  de- 
stroyed; fences   750  00 

  1,260  00 

(Signed.)       HIRAM  CKOSiiY. 
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Jomes  A.  SiepheiM,  Farm, 

50  acres  flooded  and  crops  destroyed^ 

damage   fl^OOO  00 

10  acres  flooded  and  tobacco  de- 
stroyed, damage   2,000  00 

20  acres  flooded  and  badly  washed^ 

practically  destroyed   500  00  • 

Buildings  destroyed   300  00 

 .     13,800  00 

(Signed. )      JAB.  A.  STEPHENS. 

Soffriet  MarshioU,  Farm, 

30  acres  Uuoded  and  crops  desu-oyed, 

damage   f 500  00 

Buildings  destroyed,  damage   300  00 

  800  00 

( Signed.)      Mas.  HABBIET  MABSHAIiL, 

Per  HiBAM  CiiosBY,  Agent. 


LctciB  Crosby,  Farm, 

66  acres  tlooded  and  crops  destroyed, 

damage   |500  00 

20  acres  flooded  and  washed,  prac- 
tically destroyed   1,000  00 

Fences  destroyed   50  00 

  1,550  00 

(Signed.)      LEWIS  CBOSBY. 

Edward  Baker,  Farm, 

25  acres  flooded  and  crops  destroyed, 

damage   f 300  00 

4  acres  flooded  and  tobacco  totally 

destroyed   1,000  00 

  1,300  00 

(Signed.)      E.  E.  BAKii^B. 
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Dr.  Eli  Sweet  J  Farm,  hy  C.  JET.  Morton. 

20  acres  flooded  and  crops  destrojed   f226  00 

(Signed.)      0.  H*  MOBTON,  Manager. 

M,  Davison^  Farm, 

60  acres  flooded  and  crops  destrojed, 

damage   fSOO  00 

Fences  destroyed,  damage   60  00 

  660  00 

(Signed.)       M.  DAVISON,  hj  his  farmer. 

L.  i>.  Mice,  Farm. 

44  acres  flooded  and  crops  destroyed, 

damage  ...    |760  00 

5  acres  flooded  and  badly  washed, 

land  de*»troved   200  00 

200  rod  ditches  fliled   350  00 

  1,300  00 

(Signed.)      L.  D.  BIOE. 

H.  Morte,  Building  Lota, 

2  acres  flooded,  washed  and  fliled,  fences  de- 
stroyed   500  00 

(Signed.)      H.  MORSE. 

Lydda  B.  Netcal,  Building  Lot. 

1  acre  flooded  and  washed  well,  totally  de- 
stroyed, damage   600  00 

(Signed.)      LYDIA  B.  NJQWAL. 

B.  B,  Bahcock,  Farm, 
67  acres  flooded  and  crops  destroyed,  damage. . .      1,800  00 

Reported,  but  not  signed. 

John  Will-son,  Farm. 

87  acres  flooded  and  crops  destroyed,  damage.  •  •      2,660  00 
Beported,  but  not  signed. 
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F,  H,  Robinson,  Farm, 

100  acres  flooded  and  crops  destroyed...  |2,000  00 

Land  tmdiy  washed^  ditchcto  filled...    1^000  00 

  $3,000  00 

Reported,  but  not  signed. 

Mrs  Daniel  Hadley, 

80  acres  flooded  and  crops  destroyed...    f250  00  . 

0  acres  flooded  and  washed,  prac- 

tically destroyed   500  00 

_   750  00 

The  Floor  Tannery, 

Tannery  flooded  and  flres  put  oat,  shut  down 

three  days,  bark  badly  washed  and  de- 

Btroyed,  dauiage   2,000  00 

(Beported.)      TRANK  FLOOR. 

Canistco  Wooden  Ware  Company. 

2V2  acres  flooded,  occupied  with  factory  buildings, 
and  the  storage  of  logs  and  bolts,  plant  shut 
down  flfteen  days,  total  damage   800  00 

(Signed.)      JOHN  POWELL,  Secretary. 

American  Basket  Manufacturing  Company. 

aorps  flooded,  occupied  with  factory  biiildingfs 
iiiid  storage  of  logs,  all  badly  washed  and 
logs  swept  away,  stoppage  of  plant,  total 

damage   2,000  00 

(Signed.)      AM.  B.  CO.  per  White. 

Alfred  Slawson,  Wagon  Worka^ 

1  acre  covered  with  carriage  factory,  store 

honse  and  Inmber  sheds,  all  badly  washed 

and  damaged,  loss   500  00 

(Signed.)       ALFRED  SLAWSON. 
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Caniateo  Iron  Works, 

Mould! iij;  ^iliops  flooded,  Uoors  practically  de- 

8trov(  (1,  daiiiiifie   $500  00 

(RigDed.)       W.  D.  CARTER. 

New  York,  and  Pennsylvania  Railroad, 
TniBtle  carried  away,  traMc  impeded,  damage,         550  00 
(Signed.)      O.  R.  BROWN,  Receiver. 

Super viaor,  Town  of  Canistco. 

10  miles  of  wagon  road  destroyed^ 

damage  f 15,000  00 

ZfS  bridges      destroyed,  aggregate 

damage   6,000  00 

150  rods  of  docking  totally  destroyed, 

damage  »   1,500  00 

  22,500  00 

(Signed.)      J.  R.  KEELER^  Bnpervisor. 

Street  Coinmissioner,  Tillage  of  Canisteo. 
Street,  sidewalks,  crossings,  ditches,  damaged,      3,500  00 

( Signed.)      JOHN  HUBURTEUS, 

Commissioner. 

Village  of  Canisteo. 

320  dwelling  houses,  with  gardens,  destroyed, 
sidewalks  destroyed  and  cellars  flooded, 
damage   12,800  00 

Ira  HaU,  Farm, 

21  acres  flooded  and  crops  destroyed, 

damage   300  00 

Residences  and  fences,  including 

garden,  damaged   150  00 

.         450  00 

27 
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Erie  Railroad  Conipany. 

Estimated  damages  as  per  apecial  report 
attached   132,421  00 

1117,421  00 


I  hereby  certify  that  I  have  visited  every  individual  flood  aiif- 

ferer  along  the  Canistco  river,  within  the  town  limits,  and 
rereived  their  individual  signatures,  for  the  amounts  herein 
stated. 

G.  F.  SPEER, 

Enumerator. 

Sworn  to  beforo  me  this  24th  \ 
day  of  January,  1903.  j 

C.  G.  BURBKLL, 

Justice  of  the  Peace. 


Here  are  a  few  Canisteo  llood  photographs.  Two  hydro- 
graphic  maps  of  the  Canisteo  river  and  valley  through  the  eity 
of  Hornellsville  and  the  village  of  Canisteo  will  be  found  in 
Appendix  :No.  6,  forming  Plates  YI  and  Vll.  A  map  of  the  vil- 
lage of  Canisteo  showing  the  portion  nsually  inundated  will  be 
found  on  Plate  VIII* 
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January  7,  1903. 

Mr.  Olin  H.  Landbbth,  Memher  of  State  Water  Storage  Cammia' 
shn,  Schenectady,  N.  Y.: 

1>£AR  fcjiE.^ — Your  letter  of  January  5,  1903,  received.  I  am 
sending  you  to-daj,  by  Adams  Express^  tracings  of  the  Francis 
GoUii^gwood  hjdrograptaical  map  of  the  June  and  NoYember 
floods  of  1889,  also  bine-print  of  the  city  of  Elmira,  showing  the 

approximate  tiooded  distiicts  of  March  1,  1902. 

It  is  impossible  for  me  to  give  you  an  estimate  of  the  niouej 
damages  cauHi'd  by  tlie  Hood,  as  a  large  portion  of  the  territory 
is  composed  of  residences  where  the  damage  would  be  in  some 
cases  simply  the  cost  of  cleaning  the  cellars,  other  cases  pro- 
visions, vegetables  and  canned  fruit,  etc.,  stored  in  the  cellars 
were  entirely  ruined,  this  loss  to  many  of  the  families  who  are 
peoph*  of  moderate  means  and  the  laboring  class  is  a  very 
serious  one.  Home  of  the  business  houses'  losses  ran  into'  the 
hundreds  of  dollars.  Some  of  the  manufacturing  concerns  were 
very  heavy  losers.  The  city  suffered  much  damage  to  stn^ets, 
crosswalks  and  sidewalks.  Some  of  the  sewers  were  also 
damaged.  Considerable  sickness  followed  the  flood  in  the 
several  districts. 

Kespectfully  yours, 

LEON  D.  CONKLINU, 

Oitff  Engineer. 

January  17,  1903. 

Prof.  Olin  H.  Landbeth,  JJemher  of  State  Water  Storage  Com- 
mission,  Schenectady,  N,  T,: 

Dear  Sm. — In  reply  to  your  favor  of  January  12,  1903,  I  here- 
with send  you  an  approximate  estimate  of  the  money  damage 
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to  the  citj  of  Elmira  caused  by  the  flood  of  March  1,  1902,  aa 
one  hundred  and  fifty-five  liiousaiid  dollars  (|155,000). 

ReapectluUy  yours, 

LEON  D.  CONKLING, 

City  Engineer, 


Plate  IX  of  Appeudix  No.  6  contains  a  map  of  the  city  of 
Elmira,  showing  flooded  districts. 

Plate  X  contains  a  map  of  the  Chemung  river  through  the  city 
of  Elmira. 

Plate  XI  contains  flood  profile  along  main  channel  of  Che- 
mung riyer  through  Elmira. 

* 

Plate  XII  contains  Hood  profile  along  main  channel  of  Che- 
mung river  tbi  ougli  Elmira. 

Plate  XIII  containB  fiood  profiles  along  north  bank  and  also 
along  south  hank  of  Chemung  rJyer  through  Elmira. 
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Clean,  N.  Y.,  January  17,  1903. 
Prof.  O.  H.  Lanprsth,  Metnber  Water  Storage  CommisaUm: 

Dear  Sib. — I  send  you  herewith,  under  separate  cover,  a  map 
of  Clean  to  scale  400  feet  per  inch,  which  shows  approximately 
the  high  water  line  of  flood  of  Maxell  1  and  2,  1902. 

That  portion  of  the  flood  near  the  north  end  of  Union  street 
was  from  Olean  creek^  which  was  apparently  held  back  by  rail- 
road embankment  or  other  obstroctions.  The  flood  in  south 
part  of  city  was  fruui  Aliegaiix  river  direct. 

There  were  about  280  liouses,  including  several  business 
places^  which  rc  ceived  more  or  less  damage  from  high  water. 
Damage  was  principally  from  flooded  floors  and  cellars,  wash- 
ing away  of  surface  soil  and  making  gullies  in  streets  and  pri- 
yate  grounds,  loss  of  sidewalks,  etc.  The  total  amount  of  loss 
is  hard  to  csiimate,  but  I  should  i)lace  it  at  from  f4,000  to 
^6,000  for  this  flood.  Total  number  of  inhabitants  discom- 
moded, from  1,200  to  1,500.  I  also  send  photographs  as  follows : 
*^  Two  marked  A  and  B  on  back  show  the  Mayer  house  with 
piling,  on  Barry  street,  near  riyer. 

One  marked  0  shows  Barry  street  looking  south  from  Green 
street,  Mayer  house  in  distance. 

Cne  marked  D  shows  l.'nion  street  looking  south  from  Green 
street.   Water  pumping  station  across  the  river,  in  distance. 

The  last  two,  0  and  D,  were  taken  Mareb  1, 1902,  when  water 
was  about  one  foot  below  its  highest  point  during  this  flood. 

Respectfully, 

E.  E.  AT.LEN, 

Cit^  Engineer, 


Following  are  the  photographs  referred  to  in  the  above  com- 
munication. The  flood  map  of  the  city  of  Olean  forms  Plate 
XIV  of  Appendix  No.  6. 
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OiTX  OF  Buffalo,  Mayor's  Office, 

Febrmry  6,  1903. 

Ojuin  H.  Landbeth,  Esq.,  Water  Storage  Commissioner,  Albany, 

Dear  Sir. — As  chairman  of  the  local  committee  having  ia 
charge  the  matter  of  investigating  the  question  of  lioods,  I  send 
you  herewith  further  maps  relating  to  South  Buffalo  floods,  to* 
gether  with  full  and  complete  data  regarding  the  same.  These 
mfl^Hs  and  data  were  transmitted  to  me  to-daj  by  Mr*  Charles 
M.  Morse,  Deputy  Engineer  Gommissionery  and  they  have  the 
approval  of  the  local  committee. 

Truyliug  that  this  report  will  bo  of  assistance  to  the  commis- 
sion, and  that  it  will  also  aid  in  relieving  conditions  in  Buffalo, 
I  remain, 

Very  truly  yours, 

ERASTU8  O.  KNIGHT, 

Chairman  Local  Flood  Committee, 

Buffalo  Bivbb  and  Gazbnovia  Cbeek, 

February  G,  11)03. 

The  Watbb  Stoeage  Commission,  Office,  Capitol,  N.  TT.  Comer, 
Fowrth  Floor,  Albany,  Y.: 

Gkntlemen. —  In  pursuance  of  instructions  from  vourselves 
to  the  local  committee  appointed  by  you  in  the  matter  of  the 
study  of  flood  conditions  affecting  the  City  of  Buffalo,  due  to 
overflow  of  the  natural  waterways  in  time  of  freshet,  your  local 
committee  has  gone  ahead  with  the  investigations  and  studies 
necessary  to  nn  intelligent  prescTitation  of  conditions  exist iug  ia 
Buffalo  river  and  Cazeuovia  creek,  the  two  waterways  which 
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separately  aad  combined  affect  most  seriously  the  district 
comnioiily  referred  to  as  South  Bullalo. 

Considerable  data  has  been  secured  in  the  past  by  the  Bureau 
of  EDgineering  of  the  city  of  Buffalo,  and  this  data,  together 
with  that  obtained  from  recent  floods,  we  have  endeavored  to 
put  in  snch  shape  that  your  commission  might  use  it  to  advan- 
tage in  reporting  upon  this  particular  locality. 

The  present  condition  is  very  serious  and  expensive  to  the 
residents  of  South  Buffalo,  and  is  becoming  more  so  in  the 
natural  course  of  ev^ts. 

Floods  over  a  farming  country,  especially  one  largely  devoted 
to  gardening  are  not  entirely  calamities,  and  at  one  time  most 
of  the  territory  now  seriously  affected  within  the  oily  limits 
might  have  been  classed  under  that  heading. 

It  does  not  appear  that  the  actual  flood  conditions  are  any 
greater  to^ay  than  they  vere  at  different  periods  from  20  to  36 
years  back,  although  it  would  seem  reasonable  to  suppose^  and 
probably  it  is  a  fact,  that  the  d^uding  of  the  slope  ot  the  upper 
course  of  the  streams  has'  materially  increased  the  maximum 
discharge  and  equally  decreased  the  minimum. 

Probably  the  reports  on  floods  of  a  number  of  years  ago  did 
not  take  into  account  the  differences  in  levels  of  Lake  Erie,  which, 
togetJier  with  the  lack  of  any  protection  from  overflow  of  the  lake 
waters,  undoubtedly  affected  flood  conditions. 

The  area  actually  flooded  in  case  of  freshets  is  about  1,600 
acres,  which,  at  pieBcnt,  contains  a  population  of  about  10,500, 
in  which  the  assessed  valuation  of  lands  is  about  f 5,000,000  under 
present  conditions. 

Accompanying  this  report  are  maps  and  diagrams  showing  the 
flooded  areas  in  the  city  and  the  watershed,  which  is  the  source 
of  the  waters,  and  oiher  data  i)(m  Tniriing  to  the  subjects. 

The  work  now  proposed  by  the  Department  of  Public  Works  to 
abate  floods  within  the  city  limits  is  the  construction  of  channels 
which  are,  to  Bome  extent,  on  the  lines  of  the  old  channels,  and  to 
some  extent  aro  new  alignment,  the  whole  resulting  in  an  align* 
ment  which  straightens  the  original  course  of  the  streams  as  far 
as  practicable  and  lowers  the  flood  elevation  at  the  entrance  of 
the  waters  into  the  city. 
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The  following  is  the  subBtance  of  a  report  to  the  Department 
of  Public  Works  on  the  liydranlic  problems  connected  with  the 

abate  111  cut  of  floods  of  Buffalo  river  and  Cazenovia  creek  within 
tlie  limits  of  the  city  of  Buffalo: 

REPOBT. 

On  the  hydraulic  problems  connected  with  the  abatement  of 
floods  of  Buffalo  river  and  Cazenovia  creek  within  the  limits 

of  the  city  of  Buffalo. 

The  general  problem  is  that  of  a  stream  carrying  a  fairly 
well-known  amount  of  water  in  flood,  entering  the  easterlj  line 
of  the  city  at  a  point  about  18,000  feet  distant  from  Lake  Erie, 
flowing  mostly  in  an  allnyial  valley,  and  Joined  by  a  branch  one- 
half  its  size,  which  descends  from  a  higher  rocky  bottom,  the  two 
overflowing  at  intervals  a  territory  of  from  1,200  to  1,600  acres, 
containing  a  population  of  about  10,000,  and  with  a  flood  slope 
of  from  16  to  20  feet  in  the  above  distance. 

To  prevent  the  overflow  of  the  banks  of  the  streams  is  the 
problem,  and  this  can  be  accomplished  by  reducing  the  flood  slope 
one-half  or  one-third. 

In  general  the  result  may  be  accomplished  in  two  ways : 

First 

Reducing  the  amount  of  water  entering  the  city. 

Second. 

By  providing  a  better  outlet  channel  within  the  city. 

The  first  may  be  accomplished  by  diverting  a  portion  of  the 
flood  flow  to  another  channel  outside  of  the  city,  or  by  impound- 
ing a  portion  of  tlie  flow  at  maxiniuui  discharge,  thereby  reducing 
the  niaximnni  iiow  through  the  city. 

These  methods  have  been  studied,  and  all  the  conditions  govern- 
ing  the  sitnation  seem  to  combine  to  discourage  any  such  attempts 
to  accomplish  the  desired  object. 

The  probable  cost  of  impounding  or  storing  the  flood  waters 
so  as  to  control  the  amount  of  maximum  discliarge  into  the  city 
is  as  great  as  tlie  cost  of  providing  within  the  city  limits  a 
channel  of  suflicient  capacity  to  take  care  of  the  maximum  flow. 
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The  location  of  Bnch  works  outside  of  the  city's  jurisdietion 

would  seem  to  argue  against  the  attempt  by  the  city  to  execute  the 
same,  even  if  auch  works  could  be  shown  to  be  reasonably  feasible, 
and  it  does  not  appear  Uiat  such  is  the  case. 

The  second  method,  by  providing  a  better  outlet  channel  within 
the  city,  seems  to  be  the  most  reasonable  as  a  work  to  be  assumed 
by  the  city  because,  in  the  first  place,  the  location  of  the  im- 
provements is  within  the  corporate  limits  and  entirely  under  the 
jurisdiction  of  the  city,  and,  in  the  second  place,  is  the  most 
efficient  from  an  engiueeriiig  standpoint. 

Another  advantage  that  is  quite  apparent  to  the  owners  of 
lands  that  will  be  enhanced  in  value,  is  the  resultant  water 
frontage  on  what  will  necessarily  be  a  navigable  waterway. 

The  flood  elevation  is  to  be  at  once  lowered  eight  or  ten  feet, 
and  the  flood  discharge  carried  on  this  liattened  slope  to  an  uutlet 
into  Lake  Erie. 

The  points  liere  presented  for  consideration  are  four ; 

FiraL 

The  quantity  to  be  carried.  ^  ■  ^ 

♦ 

Second, 

The  available  outlet 

Third. 

The  channel  required  to  carry  the  given  How  with  the  slope 
desired. 

Fojurth. 

The  means  of  lowering  the  flood  waters  from  their  present 
level  to  the  desired  level  at  or  near  their  entry  into  the  cily. 

Firat  The  quantity  to  be  carried: 

Recorded  observations  of  flood  heights  and  discharge  of  this 
stream  were  first  made  by  the  Bureau  of  Engineering  in  1893,  and 
have  been  more  or  less  complete  since  that  time. 

In  January,  1898,  Mr.  C.  H.  Tutton,  then,  as  now,  an  assistant 
enpfineor  in  the  Bureau  of  Engineering,  made  a  report  on  this 
subject  to  the  Board  of  Public  Works,  and  the  following  is  quoted 
from  such  report : 
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"  The  distance  from  the  headwaters  of  Buffalo  river  to  its  outiet 
in  Lake  Erie  is  approximately  60  miles,  9  miles  of  wUich  lies  in 
the  ciij  of  Buffalo,  and  but  two  miles  of  which,  reaching  back  to 
Hamburg  street,  Is  regnlated.  The  remaining  seren  miles  within 

the  city  (unregulated)  follows  a  very  tortuous  course,  and  it  is 
this  portion  that  it  is  proposed  lo  regulate    *  * 

"About  6%  miles  from  its  outlet  it  is  joined  hj  the  Cazenovia 
credc,  whose  total  length  is  about  2ii  miles,  and  whose  main 
affluent  is  about  16  miles  long.  About  10  miles  from  its  (Buffalo 
river's)  mouth  it  is  joined  by  the  Cayuga  creek,  whose  length  is 
about  39  miles. 

"The  watersheds  of  these  dilfereiit  streams,  as  determined  from 
a  map  on  a  scale  of  2^^  miles  to  the  inch,  are  as  follows : 


Sq.  Sq 
miltB.  naUed 

Cavuga  creek   127 

Buffalo  river   145 

  272 

Branch  of  Cazenovia  creek   54 

Cazenovia  creek   87 

  141 


Buffalo  river  below  junction   413 


**A  copy  of  such  map  is  presented  herewith. 

**  The  Cazenovia  creek  passes  through  a  mountainous  region,  and 
its  flood  height  at  Buffalo  is  soon  reached  and  quickly  passed, 
its  greatest  height  being  reached  3  to  6  hours  before  the  flood 
waters  of  Buffalo  river  appear. 

Its  140  square  miles  of  watershed  gives  an  approximate  maxi- 
muiii  ilood  discharge  of  8,000  cubic  feet  per  second,  as  determined 
by  different  formula,  some  of  which  take  into  account  the  shape 
of  the  watershed,  and  others  not;  and  by  comparison  with 
recorded  flood  discharges  of  similar  rivers. 

«  The  Buffalo  river  with  its  270  square  miles  of  watershed  has 
an  approximate  discharge  of  17,000  cubic  feet  per  second,  de- 
term  imd  ill  the  same  manner.  The  highest  flood  of  which  there 
are  records  are  those  of  May  20,  1894,  March  30,  1896,  and  Janu- 
ary 13,  1898.  The  flood  of  December  16,  1893,  reached  higher 
points  west  of  Abbott  Boad  bridge  —  due  to  ice  gorges.  RAtigh 
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discharge  obRervations  were  made  at  the  foot  of  Hamburg  street 
during  the  floods  of  1806  and  1898.  The  surface  velocity  was 
measured  by  means  of  floats,  and,  in  order  to  ensure  a  maximum^ 

85;^  of  this  was  taken  as  a  mean  velocity.  The  stage  varied  con- 
siderably at  this  point;  even  at  maximniu  dischargo,  as  continuous 
dredn:iDg  operations  and  enlargement  of  cliaimel  were  going  on. 

The  actual  measured  discharge  in  lS9i>  was  18,427  cubic  feet 
per  second. 

The  actual  measured  discharge  in  1898  was  18,669  cubic  feet 
per  second. 

**As  neither  of  these  was  taken  at  the  highest  water,  it  was 
estimated  from  these  that 

Maximum  high  water  discharge  of  1896  was  20,640  cubic  feet. 
Maximum  high  water  discharge  of  1898  was  19^260  cubic  feet. 

"  I'Yom  this  data,  and  from  gauge  readings,  it  is  estimated  that 
the  maximum  high  water  discharge  in  1894  was  22,000  cubic  feet 
per  second." 

Mr.  Tutton  further  discussed  the  question  in  his  report  from 

measurements  taken  at  np-streani  points  during  the  two  floods 
and  found  a  very  substantial  agreement  as  to  discharge. 

It  is  to  be  noted  in  the  above  that  while  the  maximum  discharge 
of  Buflalo  river  above  the  junction  is  taken  at  17,000  cubic  feet 
per  second,  and  of  Gazenovia  creek  at  8,000  cubic  feet  per  second, 
the  combined  discharge  is  assumed  at  but  22,000  cubic  feet  per 
second,  or  3,000  cubic  feet  below  the  sum  of  the  two.  This  is  due, 
as  noted,  to  Cazenovia  cwck  reaching  its  maximum  from  3  to  6 
hours  before  Bufl.alo  river,  the  discharge  of  Cazenovia  creek 
falling  to  about  5,000  cubic  feet  at  the  time  Buffalo  river  reaches 
its  highest  stage.  Deviations  from  this  will  be  mentioned  in 
connection  with  the  flood  of  Mardi  1, 1902. 

In  1898  plans  and  specifications  for  the  improvement  of  these 
streams  by  deepening  and  widening  the  same  on  their  preseul 
lines  were  prepared,  and  bids  were  received  upon  the  work. 

That  plan,  known  as  ^<Flan  A,''  was  submitted  to  Budolph 
Bering,  M.  Am.  Soc.  0.  E.,  as  expert,  and  in  his  report  upon  the 
same,  dated  July  24,  1899,  he  says,  regarding  above  discharge 
figures : 
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''These  figures,  obtained  from  data  pertaining  to  local  con- 
ditions;  are  approximately  conflrmed  by  actual  obfl^rvations  made 

on  other  streams." 
The  following  table  contains  a  few  observations  on  streams 


wliidi  are  to  some  extent  comparable  with  Buffalo  river : 

}{ate  Cu. 

Total  flow 
eu.  ft.  per 

MCO.IO. 

Ft.  r>*  »■ 
Sq.  Mile. 

Si  renin. 

Watershed. 

272 

17,000 

62.5 

8,000 

56.7 

  413 

23,000 

55.7 

  152 

10,518 

69.2 

Croton,  N.  Y  

  339 

25,300 

74.9 

10,510 

66.1 

Fall  Creek,  N.  Y  

  117 

4,800 

41.0 

It  will  be  seen  tluit  the  assumptiou  of  flood-flow  for  the  Buffalo 
river  below  the  junction  with  Cazenovia  creek  is  less  than  for 
the  Croton  river  with  a  somewhat  smaller  watershed.  Yet  this 
maj  not  be  inconsistent,  as  it  is  well  known  that  the  heavy  rain 
storms  are  greater,  and  thus  produce  greater  floods,  on  the  Atlan- 
tic slope  of  the  Allegliairy  Mouiitaiii.s  than  on  the  wesleru  slope. 
The  same  may  be  said  of  the  Perkiomeu  and  Ramapo  floods.  On 
the  other  hand,  the  floods  of  these  three  rivers  come  from  terri- 
tory that  is  not  likely  to  be  cultivated  to  the  same  extent  as  the 
drainage  area  of  Buffalo  river  and,  therefore,  in  proportion,  they 
are  not  likely  to  yield  as  great  floods." 

Floods  since  the  above  records  have  added  but  little  informa- 
tion up  to  the  past  year.  The  flood  of  February  9,  1900,  reached 
a  very  high  stage  in  the  lower  portion  of  the  river,  due  to  a 
westerly  gale,  together  with  an  ice  and  boat  jam.  These  will  be 
mentioned  under  their  proper  heads.  The  probable  waxinmm 
discharge  was  18,000  cubic  feet  per  second. 

On  February  28,  and  March  1,  1902,  there  occurred  a  Hood 
which  produced  the  largest  measured  discharge,  and  reached  the 
highest  general  level  of  overflow  on  the  upper  reaches  of  the 
streams  within  the  city. 

(Note  record  of  precipitation  and  temperature.) 
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Unfortunately^  the  Hood  came  sooner  tlian  my  observation  of 
the  upper  covne  of  several  similar  streanui  on  the  28tlL  led  me  to 
expect. 

Arrangements  are  made  in  snch  cases  to  establish  observers  at 

several  different  points,  but  some  were  not  aware  of  the  con- 
ditions until  A.  M.  of  March  1.  However,  two  fairly  continuous 
sets  of  gauge  readings,  one  at  the  head  of  navigation,  and  the 
other  near  the  center  of  the  flooded  area  at  the  junction  of  the  two 
streams  were  obtained,  and  with  the  United  States  Engineer's 
recording  gauge  near  the  month,  give  a  fair  idea  of  what  oceaired. 
(Profile,  flood  slope.) 

The  slope  of  this  flood  (and  others)  is  shown  upon  the  accom- 
panying diagrams  of  flood  heights.  The  gauge  heights  at  various 
points  are  shown  upon  the  gauge  diagrams  for  this*  flood,  the 
dotted  lines  being  interpolations  from  adjoining  gauges  and  high 
water  marks.  The  lower  curve  is  from  the  recording  gauge  sit- 
oated  in  the  U.  S.  Slip  opposite  the  junction  of  Buffalo  river  and 
Oity  Ship  Canal,  about  1,()()0  feet  above  tlie  mouth  of  the  river. 

Float  tests  for  discharge  were  nuide  on  a  straight  section  of 
the  river  above  Ohio  street.  This  section  is  880  feet  long,  has 
a  crib  dock  the  whole  length  on  one  side,  and  for  about  400  feet 
on  the  other,  the  remainder  of  this  side  being  unimproved  bank. 
The  nominal  depth  is  19  feet,  excavated  for  about  10  feet  in  rock, 
but  the  average  depth  is  20 . 5  feet  to  rock.  This  section  was  com- 
paratively free  from  silt  before  the  flood,  but  afterwards  was 
found  to  have  an  average  depth  of  18.4  feet.  How  much  of  this 
silt  was  deposited  before  the  flood  tests  were  taken  cannot  be  told. 
The  assumption  used  is  that  much  of  the  silt  was  deposited  on 
the  falling  stage,  and  after  the  tests  were  made,  or  that  silt  had 
smoothed  up  the  roug-h  bottom  to  give  an  average  deptli  of  19 
feet  at  mean  water,  or  elevation  —  22.0  feet.  (Mean  water  level 
=  3.00  feet) 

The  section  was  used  immediately  below  a  bend  in  the  channel 
of  about  120  degrees  to  the  left,  and  is  followed  at  its  lower  ex* 

tremity  by  a  sharp  bend  to  the  rights  hence  the  maxinuira  current 
is  found  about  40  feet  out  from  the  right  bank  (all  t^oing  down 
stream),  or  northerly  side.  This  is  further  accentuated  just 
below  this  section  bj  the  Ohio  street  bridge  which  has  its  greatest 
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opening  on  this  side  of  the  stream.  The  thread  of  the  current 
being  so  mnch  to  one  side  of  this  section  has  been  one  reason  for 
asBunung  the  mean  velocily  as  only  80j^  of  the  measured  mazimnxn 
snrface  velocity  as  against  85j<  assnmed  by  Mr.  Tntton,  with  the 

belief  that  this  errs  on  the  safe  side,  or  is  lather  larger  than  the 
truth. 

The  mazimnm  flow  in  this  flood  probably  occurred  between 

1  an^  3  A.  M.  of  March  1. 

Float  tests  over  this  course  taken  February  28,  5.53  and  6.15 
p.  M.,  were  as  follows: 

Time. 

Minutes.  Seeonds.  Dat^. 

3   20   Orange 

3    20   Orange 

3   17   Ice 

3   35   Orange 

3   26   ice 

Average  of  5  flouts  3  minutes  25Vj  seconds,  maxiiiiuiu  sm  fare 
velocity  4.30  feet  per  second,  mean  velocity  80^  of  maximum^ 
3.44  feet  per  second,  area  4,207.5  square  feet,  quantity  14,474 
eubie  feet  p^  second. 

At  this  time  a  very  heavy  fall  of  iee  was  passing.  It  occupied 
most  of  the  width  of  the  stream  and  was  grinding  against  the 
northerly  dock. 

As  these  iluats  were  traveling  but  about  40  feet  out  it  seemed 
quite  probable  that  the  ice  and  other  floats  were  materiaily  re- 
tarded  by  such  shore  friction. 

It  is  further  the  opinion  of  the  writer  that  with  any  heavy 
surface  flow  of  drift  or  ice,  the  actual  position  in  the  depth  of 
the  maximum  velocity  line  is  materially  depressed.  Neither  ia 
this  or  the  following  test  was  there  any  perceptible  wind  to  affect 
the  floats. 

The  fbllowing  morning,  March  1,  the  following  float  tests  were 
taken,  all  being  oranges : 

l>etw(»en  0.20  and  9.30,  4  floats.    Time,  2  minutes,  14  seconds; 

2  minutes,  23  seconds;  2  minutes,  23  seconds;  2  minutes  1S> 
seconds. 
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Arerage,  2  mlntites,        Becoods;  mazimimi  surface  velocity, 

6.31  feet  per  second;  mean  velocity  at  80^  5. 047;  depth  of  water, 
21.00  feet;  quantity  of  discharge,  23,847  cubic  feet  per  second. 

Between  9.40  and  10.23  a.  m.,  8  floats,  time,  2  minutes,  29  sec- 
onds; 2  miniites,  28  seoonds;  2  miniites,  22  seconds;  2  minutes, 
81  seconds;  2  nunntes,  80  seconds;  2  minutes,  28  seconds;  2  min- 
utes, 24  seconds;  2  minutes,  31  seconds;  average,  2  minutes,  28 
seconds;  maximuiu  surface  velocity,  5.94  feet  per  second;  mean 
velocity  at  80^,  4.75  feet  per  second;  depth  of  water,  20.7  feet; 
quantity  of  discharge,  22,123  cubic  feet  per  second. 

Oranges  have  proven  the  most  satisfactory  of  anything  tried 
for  surface  floats.  Th^  are  easily  placed,  readily  seen,  and  offer 
but  slight  resistance  to  the  wind. 

No  degree  of  refinement  has  been  attempted,  but  the  above  is 
believed  to  be  a  reasonably  true  record  of  actual  conditions. 

It  has  not  been  considered  desirable  to  use  farther  rejinements, 
unless  an  elaborate  series  of  observations  were  to  be  undertaken. 

In  tills  narrow,  crooked  stream,  affected  by  constantly  varying 
ice  or  drift  flow,  or  jams,  where  the  water  height  is  at  all  times 
subject  to  great  variations  due  to  those  in  Lake  Erie,  and  affected 
by  the  movement  of  boats,  any  attempt  at  accuracy  would  require 
considerable  preparation  and  extended  observation;  more  than 
would  be  warranted  for  the  results  desired;  when  the  other  limi- 
tations of  the  problem  are  considered. 

From  the  above  observations  the  probable  discharge  at  maxi- 
mum stage  has  been  computed  by  the  usual  rule  ^ 

This  gives  for  the  various  sets  of  floats : 

First,  18,150  cubic  feet  per  second. 
Second,  25,700  cubic  feet  per  second. 
Third,  24,300  cubic  feet  per  second. 

It  has  been  noted  above  that  the  flrst  series  of  floats  was  ma- 
terially interfered  with  by  floating  ice,  and  that  may  account  for 

the  discrepancy  in  computing  the  maximum  from  it. 

It  is  believed  that  an  average  value  from  the  second  and  third 
aets  of  25,000  cubic  feet  per  second  is  reasonably  fair. 

This  flood  was  co-incident  with  other  unusual  floods  in  this 
•ection. 
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It  arose  from  the  melting  of  a  heavy  body  of  snow,  which  ha<l 
been  on  the  ground  for  some  time.  The  ran-off  began  as  soon  as- 

the  accumulating  waters  begin  to  cut  their  way  through  the  hard 
snow.  It  seems  pr<»bable  that  the  coiulitious  favored  a  flooii  of 
longer  durution  than  usual,  and  that  Cazenovia  creek,  while 
reaching  its  maximum  three  or  fonr  hours  earlier  than  Buffalo 
river,  held  such  maximum  flow  until  the  latter  also  reached  it» 
maximnnL 

If  this  be  true,  then  the  former  assumption  that  the  respective* 
maxiiiniiii  disciiargeg  were  8,000  aud  17,000  cubic  feet  per  secoud, 
gives  a  combined  discharge  as  found  above. 

Observations  of  tlie  conditions  on  the  upper  portion  of  these- 
streams  within  the  city,  has,  for  some  time,  inclined  tbe  writer- 
to  the  opinion  that  these  streams  are  nearly  self-regulating,  and 
that  their  greatest  delivery  to  the  city  is  nearly  a  constant- 
quantity. 

Another  element  enters  into  the  estimate  of  discharge  as  made 
from  measurements  on  the  lower  sections  of  the  river.  In  1902 
an  area  of  about  1,600  acres  was  overflowed  within  the  city.  This^ 
represents  storage  at  or  near  the  maximum  discharge. 

A  rough  approximation  gives  l^lOO  acres  north  of  Abbott  road' 
overflowed  to  an  average  depth  of  2  feet,  or  95,832,000  cubic  feet, 
and  500  acres  south  of  Abbott  road  ovortlowed  to  a  depth  of  3- 
feet,  or  05,340,000  cubic  feet,  a  total  of.  161,172,000  cubic  feet,. 
equivalent  to  1  hour,  47  minutes  discharge  of  the  stream  at  the- 
above  assumed  maximum  of  26,000  cubic  feet  per  second. 

Much  of  the  unimproved  territory  north  of  the  Abbott  Read  ia. 
filled  up  at  an  early  stage  of  a  flood,  while  that  lying  south  of  the 
road  can  only  be  filled  when  water  reaches  the  height  of  the  road,, 
excepting  a  small  amount  entering  along  the  railroad  ditches. 

As  it  takes  several  days  to  empty  the  pond  through  these  ditches- 
they  are  here  neglected. 

Some  study  has  been  given  to  this  question,  but  as  yet  no  Bativ- 
factory  solution  has  been  reached. 

The  result  of  one  is  given  with  much  hesitancy,  as  it  appears 
quite  unsatisfactory.   The  method  was  as  follows : 

The  assuin])tion  was  made  that  the  area  north  of  the  Abbott 
road  bad  a  uniform  rise  away  from  the  river,  that  the  overflow- 
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began  when  a  height  of  +5.0  was  reached  at  Seneca  street,  and 
that  the  quantity  of  overflow  was  proportioned  to  the  gauge 

height  above  +5,  that  is  for  -^ii,  1,  for  +7,  2,  for  -j-S,  3,  etc.  The 
total  overliow  was  then  divided  into  parts  proi)oitional  to  these 
figures  and  the  time  taken  for  each  such  increment  of  iieight,  and 
the  overflow  for  such  time  divided  by  the  time  elapsing  for  each 
foot  increment  in  height,  assuming  that  the  overflow  ceased  when 
the  gauge  readings  began  to  decrease. 

Till'  ovt'iiloYv"  south  of  ilir»  Abbott  mm]  was  siiuilarly  treiited 
excepting  that,  as  it  was  iiioie  in  the  uatuie  of  a  weir  flow,  the 
weir  increasing  in  area  with  the  depth,  the  total  overtiow  was  pro- 
portioned into  the  squares  of  the  increments  of  height  at  the 
Abbott  road  bridge  gauge,  and  the  overflow  was  assumed  to  con- 
tinue in  a  decreasing  amount  as  long  as  the  water  was  above  the 
road  k'vel.  It  is  prol»able  tliat  this  latter  solution  is  much 
further  from  the  truth  than  the  foiuier. 

The  diagram  shows  a  <iis(  liai\ire  curve  based  on  a  discharge  of 
23,000  feet  per  second  at  Uambui'g  street  at  10  a.  m.,  March  1, 
1902,  and  the  correspondiog  heights  at  that  point. 

A  dotted  curve  is  also  plotted  showing  the  same,  talcing  into 
account  the  slope  above  Hamburg  street  around  Farmer's  Point. 

A  similar  curve  was  also  computed,  using  the  slope  below  Ham- 
burg street,  but  tlie  ettects  of  the  varying  heights  in  the  lake 
seemed  to  make  it  entirely  useless. 

Above  the  discharge  curve  are  shown  the  additions  due  to,  the 
two  overflows,  computed  as  above  described. 

This  gives  a  maximum  entry  of  water  into  the  city  of  29,800 
cubic  feet  per  second,  or  an  increase  over  measured  amount  of 
18^.   It  is  very  questionable. 

But  supposing  this  to  be  true  for  the  largest  flood  of  which 
we  have  no  records;  no  other  flood  having  a  larger  measured  dis- 
charge than  about  20,500  cubic  feet  per  second  has  occurred  in 
B  years. 

If  the  unknown  effect  of  overflow  be  assumed  even  at  IS^ 
addition  to  the  flood  discharge  of  20,500  it  would  produce  but 
24,190  feet  discharge,  while  the  channel  has  been  computed  at 
25,000  feet  capacity. 

28 
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If  this  additional  quantity  be  put  in  the  channel  at  the  junction 
without  increased  velocity,  it  would  produce  about  4.4  feet  raise 
over  computed  height,  while  this  increased  velocity,  due  to  in- 
creased Blope,  it  probably  would  not  exceed  3  feet  raise,  or  a 
flood  height  of       which  would  produce  a  very  slight  overflow. 

With  a  possibility  of  such  occurrence  once  in  10  years  it  does 
not  seem  wise  to  make  extra  provision  for  it. 

ELEVATION  OF  OUTLET. 

This  has  been  quite  thoroughly  discussed  previously,  and  ref- 
erence is  given  to  the  report  of  the  Bureau  of  Engineering  of  this 
city.for  1898  at  to  probable  lake  levels. 

But  two  points  will  ha  taken  up  now.  The  regulation  of  the 
water  level  of  Lake  Erie,  as  proposed  in  the  report  of  the  Deep 
Waterways  Commission  of  1896,  was  at  an  elevation  of  — ^1.11 
city  datum  or  1.89  feet  above  our  assumed  mean  water. 

This,  by  the  back*water  curve  elsewhere  referred  to,  would  pro- 
duce a  rise  of  0.90  feet  at  the  junction  of  the  creeks,  and  need  not 
be  a  source  of  seriuus  difliculty. 

The  effect  of  ice  in  the  outlets  of  the  stream  is  of  large  import- 
ance. While  with  a  deepened  channel  it  will  be  quite  possible  to 
prevent  serious  ice  jams  by  means  of  our  efficient  ice  breaking 
fire-tugs,  it  is  not  always  possible  to  keep  an  open  outlet. 

The  path  of  the  ice  passing  out  of  the  mouth  of  the  river  is  un- 
certain. With  no  wind,  or  wind  not  in  a  southwesterly  direction, 
it  is  possible  to  keep  an  open  outlet  for  the  ice  to  reach  the  open 
water  at  the  head  of  l^iagara  river. 

With  a  strong  southwesterly  wind  the  broken  ice  around  the 
mouth  of  the  river  is  driven  in  and  at  once  closes  any  outlet 
channel  made. 

The  effect  of  the  new  breakwater  and  of  the  improved  channel 
toward  Black  Rock  harbor  are  undetermirH  d  quantities. 

The  effects  of  gales  and  ice  obstructions  in  the  lower  portion  of 
the  river  are  of  as  much  concern  to  that  portion  as  to  the  flooded 
area. 

While  this  portion  of  the  river  may  be  deepened  somewhat,  it 
will  always  remain  an  unsatisfactory  outlet  for  large  discharges 
of  water  and  ice. 
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It  is  obstructed  by  bridges  and  by  the  many  vesBels  moored 
along  it. 

It  probably  will  not  be  widened,  as  other  developments  will 
accomplish  the  result  in  a  more  satisfactory  wmv. 

The  sepai-ate  outlet  to  the  lake  at  the  point  proposed  seems 
so  desirable  that  only  unforeseen  obstacles  should  stand  in  its  way. 

It  was  intended  to  show  some  of  the  causes  which  led  to 
several  large  vessels  in  the  lower  river  breaking  from  their  moor* 
ings  on  February  9,  1000,  doing  much  damage  to  themselves  and 
to  bridges,  and  after  foriiiiiio-  an  obslnu  iion  with  the  Uowing  ice, 
which  produced  ti»e  highest  flood  elevation  of  yeai'S  along  the 
lower  portion  of  the  unimproved  river.  Space  does  not  permit, 
but  it  may  be  said  that  such  disasters  cannot  well  be  prevented 
if  not  other  outlet  is  provided. 

The  proposed  cut  into  the  lake  should  be  of  ini{>ortance  in  the 
plan  in  providing  an  outlet  ele\ation  for  the  ]>roposed  improve- 
ment about  3  feet  lower  than  the  present.  This  outlet  entering 
the  protected  area  inside  the  breakwater  may  not  be  able  to  cany 
any  large  amount  of  ioe,  as  it  will  probably  jam  up  against  the 
heavy  ice  In  the  harbor,  but  even  when  completely  jammed  with 
ice  it  will  provide  a  partial  outlet  for  flood  flow  which  will  lessen 
the  danger  of  a  serious  back  water  from  obstructions  in  the  old 
channel. 

3  The  channel  required  to  carry  the  given  flmo  toith  the  elope 
desired. 

Frictional  resistance  of  the  proposed  clmnnel  is,  of  course,  the 
principal  element  in  lowering  slope.  Under  the  present  knowl- 
edge of  hydraulics  it  is  also  the  best  determined. 

A  new  channel  constructed  in  the  same  material  as  the  old,  and 

subject  to  the  same  conditions  as  the  old,  should  not  show  ma- 
terial diilereiKTS  in  friction. 

To  approximate  to  this  15  cross-sections  of  the  stream  were 
plotted,  the  llrst  being  2,000  feet  above  Hamburg  street,  and  the 
others  taken  at  uniform  distances  of  1,000  feet  apart,  giving 
average  sections  for  most  of  the  river  below  the  junction. 

The  partial  flood  of  January  5,  1899,  which  had  a  discharge  of 
10.600  oiibic  feet  per  serond,  measured  as  above  described,  was 
taken  as  a  bank  full  flood. 
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Tlie  eleTations  of  water  surfaces  as  determined  at  several  points 
was  plotted  on  the  sections,  the  area,  perimeter  and  ▼elocity  com- 
puted. In  three  sections  allowance  was  made  for  oyerflow  out- 
side of  channel. 

The  slope  was  computed  between  the  various  poiuts  of  l^nown 
surface  elevation. 

As  the  section  varied  in  form  and  area,  it  is  evident  that  the 
slope  could  not  be  uniform. 

As  an  approximation,  the  resistance  due  to  bends  was  con- 
sidered to  be  uniformly  distributed  along  the  whole  distance,  and 
the  slopes  corrected  for  tlie  amount  due  to  resistence  of  bends. 

Further,  it  was  assumed  that  the  remaining  slope  for  eacli  sec- 
tion would  be  inversely  proportional  to  the  hydraulic  radius. 

The  net  fall  between  any  known  elevations  after  bed  resistence 
was  deducted,  was  then  proportional  to  each  section  in  inverse 
proportion  to  the  hydraulji'  radius  of  such  section. 

With  this  corrected  slupe,  the  value  of  C  was  computed  iu  the 
formula  V  =  O  Vi^  from  the  values  of  C,  R  and  S  the 

value  of  N  in  the  Kutter  formula  was  determined  by  diagram. 
This  gave  values  as  shown  on  the  accompanying  table,  varying 
from  .0205  to  .0304,  but  9  out  of  15  determinations  lie  between 
.022  and  .025,  the  average  being  .0238,  while  a  value  derived 
from  mean  values  of  C,  R  and  S  give  .02:^6. 

This  value  may  be  considered  low,  but  this  may  as  well  be  due 
to  an  overestimate  of  the  quantity  of  discharge. 

As  the  measurem^t  of  quantily  was  by  the  same  method  and 
on  the  same  section  as  the  measurements  for  maximum  flow,  the 
above  would  seem  to  give  a  fair  value  on  which  to  compute  the 
new  channel. 

A  value  of  N  equals  .026  has  been  used  for  computation  of  new 
channel,  which  seems  quite  within  safe  limits. 


Suiion. 

Q 

A 

V 

R 

S 

G 

N 

2  •  •  • 

.  10,600 

2,390 

8.82 

.000286 

89 

.0242 

3  •  •  • 

.  10,410 

2,0^ 

4.96 

9.20 

.000250 

103 

.0210 

4  .  •  • 

.  10,600 

2,367 

4.48 

7.52 

.000346 

87 

.  0235 

5  •  .  • 

.  10,330 

2,149 

4. 02 

D.(>2 

.000248 

95 

.0228 
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Station. 

Q 

A 

V 

R 

Q' 

c 

N 

6  .  •  •  • 

10,600 

2,475 

4.28 

7.62 

.000348 

83 

.0252 

7  .  •  •  • 

10,570 

2,315 

4.54 

7.15 

.000367 

89 

.0231 

S  .  • .  • 

10,600 

2,023 

6.23 

12.58 

.000150 

97 

.0237 

9  >  ■  •  • 

10,600 

2,876 

3.68 

9.17 

.000297 

71 

.0304 

10  

10,600 

2,596 

4.18 

8.35 

.000314 

82 

.0261 

11  * « .  * 

10,600 

2,395 

4.42 

9. 80 

.000247 

90 

.0245 

12  .  •  •  • 

10,600 

2,340 

4.53 

7.84 

.000327 

89 

.0237 

13 .... 

10,600 

2,180 

4.86 

9.58 

.000240 

101 

.0214 

14  

10,600 

2,230 

4.76 

10.02 

.000230 

99 

.0220 

15  •  •  •  • 

10,600 

2,115 

5.01 

9.56 

.000235 

106 

.0205 

16  .... 

10,600 

2,430 

4.37 

12.92 

.000171 

93 

.0250 

Average 
From 

.0238 

• 

means 

•••*•• 

*•••>. 

4.56 

9.32 

.000261 

92.2 

.0236 

If  it  be  assnmed  that  the  size  and  grade  of  the  channel  have 

been  corrertly  computed  so  as  to  produce  a  nniform  flow  with 
the  assumed  greatest  discharge  and  given  elevation  of  lake,  it  is 
apparent  that  any  change  in  the  elevation  of  the  lake  or  any  local 
obstruction,  snch  as  an  ice  jam,  will  produce  a  change  of  surface 
elevation  extending  indefinitely  up  stream  from  such  outlet  or 
obstruction. 

Kg  investigation  of  the  extent  of  such  change  of  surface  slope 
has  been  made  bj  any  back-water  formula,  but  sometime  ago  a 
constructive  solution  of  the  question  was  made.  This  was  based 
on  an  improved  channel  along  approximately  the  present  lines 
of  the  stream.  In  this  a  nniform  flow  was  assumed  as  constant 
at  a  depth  of  20  feet  and  a  mean  width  of  220  feet,  with  a 
quantity  of  22^000  cubic  feet  per  second  computed  on  the  Kutter 
formula  to  give  a  certain  grade.  This  grade  was  then  increased 
by  the  amount  of  slope  necessary  to  overcome  the  resistance  at 
the  given  velocity,  due  to  the  curvature.  The  assumption  was 
then  made  that  the  discharge  level  charged  b(y  nniform  in* 
crementSy  from  the  normal  depth  of  flow  of  20  feet  to  a  lower 
elevation  giving  a  depth  of  16  feet  of  water,  and  to  a  greater 
elevation  giving  a  depth  of  24  feet  of  water  in  the  channel  at  its 
outlet 
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The  resulting  velocities  for  a  constant  quantity  of  dischari^e 
were  then  computed  for  the  various  areas,  and  then  a  slope  com- 
puted in  each  case  which  would  produce  such  velocity  with  tlie- 
resulting  section  of  channel.  Those  slopes  are  shown  on  diagrjtiii 
plotted  for  X  eqiuils  .025,  and  X  tniuahs  .030  in  the  Kutler 
formula,  such  slopes  also  carrying  that  necessitated  by  the  cxir- 
vature. 

The  depths  are  the  abscissa,  and  the  corresponding  slopes  tlte 
ordinates.  A  straight  line  is  drawn  at  the  slope  elevation  corre- 
sponding to  uniform  flow  at  a  depth  of  20  feet. 

From  this  diagram  backwater  curves  were  construe  led  U3 
follows: 

A  depth  of  10  feet  being  assumed  at  outlet,  the  difference  in 
ordinates  or  slopes  between  the  normal  depth  of  20  feet  and  IG 
feet  or  between  the  slope  curve  for  N  equals  .025  and  the  hori- 
zontal through  the  normal  slope,  is  seen  to  be  0.28  feet.  Thi» 

represents  the  converganee  of  the  two  slopes  in  1,000  feet,  or  at 
the  end  of  the  fii'St  1,00U  feet  up  stream  there  would  be  a  deptii 
of  16.23  feet. 

Again,  entering  the  diagram  with  depth  of  16.23  feet  the  cor- 
responding differences  of  slope  is  found  to  be  .21  feet  for  the 
next  1,000  feet.  This  gives  a  total  depth  of  16 . 00  +  0 .29  +  0 . 21, 
equals  16.44. 

This  is  repeated  each  time  adding  the  ordinates  to  the  la»t 

abscissa  for  a  new  abscissa. 

These  depths  plotted  above  the  assumed  bottom  grade  give  tUe 
backwater  curve. 

A  similar  construction  is  shown,  assuming  the  outlet  deptb 
to  be  24  feet 

In  a  similar  manner  the  effect  may  be  investigated  shoiild  the 
channel  be  computed  to  a  slope  based  on  N  equals  .026,  and  in 
fact  should  prove  to  be  N  equals  .030  by  taking  the  difference  in 
ordinates  between  the  slope  curve  for  N  equals  .030  and  the 
normal  grade  for  N  wiuals  .025  for  depths  increasing  from  20  feet. 
The  errors  in  the  above  ansumptions  of  a  constant  grade  for  1,000 
feet  do  not  materially  allect  the  resulting  curve. 

As  the  present  channel  from  Hamburg  street  to  the  lake  doe» 
not  differ  materially  from  the  above  assumed  channel,  it  may  be 
included  in  this  study. 

Digitized  by  Google 


Watbb  Stokage  Commission, 


439 


The  distance  from  the  lake  to  Hamburg  street  is  10,800  feet, 
from  Hamburg  street  to  the  junction  of  Oasenovia  creek,  13,800 
feet,  total  24,600  feet 

From  the  diagram  a  rise  of  4  feet  in  lakB  level  will  produce  a 
rife  at  junction  of  2 . 1  feet,  N  equals  .  025,  a  rise  of  8  feet,  1 . 5  feet. 

With  the  cut-off  to  the  lake  niade  as  planned,  the  outlet  level 
would  be  — 3.0  instead  of  -j-1.0  as  now  computed,  or  a  lowering 
of  4  feet.  This,  from  diagram,  would  produce  a  lowering  of  2.0 
feet  at  the  junction,  and  if  the  channel  were  of  the  ^ame  aize,  a 
lowering  at  the  city  line  of  1.4  feet,  but  as  the  channel  is  nar* 
rower  above  the  junction  the  difference  would  be  less  than  this. 

Should  the  coefficient  of  roughness  prove  to  be  .030  instead  of 
.025,  the  resulting  elevation  at  the  junction  would  be  iucreased 
but  0.7  feet,  while  the  effect  of  a  rise  of  4  feet  in  the  lake  level 
would  be  but  1*65  feet,  so  that  the  resulting  water  level  would 
be  but  0.25  feet  higher  at  junction  und^  these  conditions. 

Similarly,  from  the  diagram  the  effect  at  various  distances 
above  an  ice  jam  or  other  obstructioLi  producing  a  certain  rise 
umy  be  determined. 

4  The  means  of  lowering  the  flood  waters  from  their  present 
level  to  desired  level  at  or  near  their  entry  into  the  city, 

Gazenovia  creek  improvement  terminates  in  the  rock  ledge 
below  the  Gazenovia  street  bridge.  This  lock  bottom  is  7  feet  to 
8  feet  above  mean  lake  level.  About  800  feet  above  the  tMmina- 

tion  of  the  improvement  is  situated  a  dam  forming  a  lake  in 
CazeiH»\  ia  park.  It  is  proposed  to  carry  the  improved  bottom 
grade  into  this  rock  ledge,  forming  a  water  fall  entirely  in  rock. 

Some  protection  to  the  banks  at  or  below  the  fall  is  the  only 
work  which  will  be  necessary  at  this  point. 

On  Buflfalo  river  at  the  cilj  line  the  conditions  are  entirely 
different. 

The  river  above  the  city  line  appears  to  be  somewhat  similar 
to  Oazenovia  creek  on  its  lower  portion.  At  the  junction  of 
Buffalo  and  Gazenovia  creek,  about  4,000  feet  in  a  direct  liue 
above  the  city  line  the  credc  is  on  a  rock  bottom,  which  is  al>out 
8  feet  sirave  the  bottom  at  the  city  line. 
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This  distance  measured  along  tlie  stream  is  7,200  feet.  Ap- 
parently there  is  nuich  erusiuii  of  the  bunks,  whicli  arc  of  allu\ 
deposit  with  but  slight  resisting  jwwer. 

In  several  places  the  channel  shows  a  tendency  to  cut  across 
necks.  Tlie  adjacent  land  is  tbe  garden  of  the  city. 

Should  the  proposed  Improvement  and  lowering  of  the  flood 
height  be  carried  to  the  city  line  and  no  provision  made  to  prevent 
such  trouble,  it  sconis  most  probable  tliat  the  city  would  be  con- 
fronted with  two  serious  conditions  at  once. 

The  increased  fall  would  Increase  erosion  and  bring  lai'^e 
quantities  of  silt  to  be  deposited  in  the  channel,  sufficient  to  soon 
impair  its  carrying  capacity.  The  other  and  more  serious  rosult 
would  be  the  increased  erosion  of  banl^s,  which  would  result  in  a. 
lengthening  of  the  channel  and  the  detstiuclion  uf  iinich  lauil 
along  its  bankfj. 

For  these  two  reasons  prevention  of  undue  silting  in  iinju-oveci 
channel  and  of  damage  to  lands  above,  it  has  been  deemed  abso- 
lutely necessary  to  preserve,  as  nearly  as  possible,  the  existing^ 
conditions  beyond  the  improvement. 

For  the  protection  of  lands  within  the  city  it  is  necessai-y  to 
confine  the  broad  overflow  sheet  at  this  point  to  the  limits  of  tiie 
new  channel,  which  will  be  aoconipiished  by  filling  the  lands 
immediately  within  the  city  to  a  greater  elevation  than  reached 
by  any  flood. 

From  the  data  available,  the  following  have  been  assumed  as 
the  governing  conditions: 

First. 

Dry  weather  flow  to  be  accommodated  at  present  elevation* 

Second. 

A  discharge  of  8,(iUU  eiibic  feet  per  second  to  be  let  down  from 
an  elevation  of  -\-tO  above  to  +1.0  in  the  improved  channel. 

Tliiid. 

A  discharge  of  18,000  cubic  feet  per  second  to  be  let  down  from 
an  elevation  of  +15.0  above  to  +5  in  the  improved  channel. 

Fourth. 

An  (>])('ning  of  sufiieieut  width  to  pass  ice  should  be  provided^ 
equal  to  the  present  channel  width  of  about  110  feet. 
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For  the  first  condition  an  overflow  at  elevation  ol  — 3.0  or 
present  bottom  elevation^  is  required.  It  has  been  assumed  that  a 
length  of  weir  of  about  15  feet  is  snfficient  for  this. 

If  the  whole  weir  leogth  were  of  this  elevation,  it  would  require 
a  length  of  but  72  feet. 

If  the  weir  were  110  feet  long  of  this  elevation  it  would  produce 
a  lowering  of  abont  4  feet  in  fall  flood  and  more  than  this  at  8,000 
cubic  feet  per  second  discharge. 

It  may  be  said  here  that  the  details  of  this  work  have  not  as 
yet  been  worked  out,  and  the  ligures  given  are  derived  from  the 
sinil>lt'st  expresi^ioiis  lor  weir  discharge,  Q  =  oh,  V2gh  for  dis- 
charge per  foot  length  of  submerged  weir,  and  Q  =  C  2/3  h  V2gh 
for  elevations  above  backwater,  hi  being  the  submerged  depth 
of  weir,  h  the  approach  height  above  weir,  or  above  backwater 
where  submerged ;  C  being  assumed  at  2/3. 

Further  refinements  were  not  considered  as  essential  until  con- 
ditions of  api)roach  channel  and  general  design  of  structure  were 
further  settled. 

Weir  heights  were  assumed  at  --^S.O,  0.0  and  +d«0,  and  dis- 
charge computed  per  lineal  foot  under  2d  and  3d  conditions  named 
above. 

With  the  — 3.0  elevation  having  a  width  assumed  of  15  feet,  the 

two  conditions  were  found  to  require  a  leng^th  of  13  feet  at  eleva- 
tion 0,  and  69  feet  at  elevation  +^0,  a  total  length  of  weir  of 
97  feet. 

The  discharge  of  this  weir  was  also  computed  under  condition 
two  for  heights  of  approach  1,  2  and  3  feet  low^,  and  similarly 
under  condition  3. 

The  efl!ect  of  variations  in  water  elevation  in  the  Improved 

eliauuL'l  below  the  weir  was  not  considered  directly,  but  may  be 
closely  approximated  from  the  plotted  disdiai^e  curve  here 
shown. 

A  discharge  curve  is  also  shown,  similarly  constructed,  for  the 
+5.0  weir  prolonged  13  feet,  giving  a  total  weir  length  of  110 
feet,  to  meet  the  fourth  condition. 

The  vertical  distance  between  these  curves  over  any  given  disk 
charge  shows  the  amount  of  lowering  of  flood  level  due  to  this 
increased  lenjijth,  being  about  0.9  feet  for  a  discharge  of  18,000 
cubic  feet  per  second,  and  about  0.5  feet  for  8,000. 
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For  serial  reasons  it  is  thoaght  that  this  amount  of  lowering 
may  not  be  nndesiralile. 

A  discharge  of  18,000  cnbic  feet  per  second  has  been  iBasiimed 
for  a  maximum  on  weir  instead  of  17,000  as  elsewhere  mentioned. 

No  attempt  at  measurement  of  the  discharge  of  the  separate 
streams  has  i>een  made.  This  difference  in  discharge  will  make 
but  0.4  feet  differertce  on  height  of  weir,  and  can  be  readily  regu- 
lated after  trial.  The  above  seems  the  safer  assumption. 

In  general  it  is  proposed  to  construct  a  fill  along  the  city  line 
suiBeient  to  prevent  overflow  within  the  city,  to  construct  a  timber 
crib  weir  of  the  general  heights  above  indicated,  protected  at 
ends  by  abutments,  and  the  bottom  below  the  weir  protected  by  a 
timber  apron,  on  piles,  if  the  soil  should  require,  or  rip-rap 
filling  extending  down  stream  as  far  as  the  erosive  effects  of 
the  overfall  may  seem  to  require. 

CONCLUSIONS. 

The  quantity  of  discharge  to  be  cared  for  is  within  25,000  cubic 
feet  per  second,  excepting  in  exceptional  floods,  as  May  20,  1894^ 
and  March  1, 1902. 

Thai  even  such  discharge  would  not  produce  serious  overflow  if 
not  complicated  with  other  causes. 

That  tlie  slope  required  is  easily  obtainable,  aud  that  when  used 
is  quite  safe,  on  the  basis  on  which  the  quantity  of  discharge  is 
estimated. 

That  the  effect  of  obstmctions  at  the  outlet,  or  of  high  level  of 
discharge,  will  not  be  of  importance  along  the  upper  courses  of 
the  streams. 

That  a  separate  outlet  is  a  safeguard  against  a  combinatioii  of 
events  which  might  produce  an  undesirable  height  of  flow. 
That  it  is  necessary  to  properly  control  the  waters  at  their 

entry  into  the  city. 

That  a  combination  of  causes  may  iiroduce  an  elevation  of  flood 
water  which  will  produce  a  damaging  overflow. 

That  the  probability  of  the  occurrence  of  such  combination  of 
causes  is  not  sufficiently  great  to  warrant  farther  endeavors  to 
prevent  it. 
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The  diagrams  and  compotations  here  given  were  made  as  a 

study  of  a  special  problem.  They  have  not  been  checked.  They 
are  not  believed  to  contain  errors  sufficient  to  destroy  their  use- 
fuinees  lor  the  purpose  iutended. 

(Signed.)      6E0B0E  H.  NORTON, 

As9*stant  Engineer, 

Bureau  of  Englneeritig. 

^Signed.)      C.  M.  MORSE, 

Dep.  Engineer  Commiagioner. 


For 


Hon*  Ebastus  G.  Knight, 
Charles  M.  Mobsb, 

A.  J.  Elias, 
F.  Williams, 


Fbancis  G.  Wabd, 
Gbobgb  H.  Nobton, 

C.  A.  McLaughlin, 


Local  Committee. 

C.  M.  MOBSK, 
Deputy  Engineer  Comniieeioner. 

BniEalo,  K.  Y.,  February  6,  1903. 


The  following  maps  and  diagrams,  which  accompanied  the 
Buffalo  report,  will  be  found  in  Appendix  No.  6,  as  follows: 

Map  of  flooded  territory  in  the  city  of  Buffalo.    Plate  XV. 

Map  of  the  drainage  areas  of  the  Buffalo  riyer,  Caynga  and 
Oazenovia  creeks  in  Erie  and  Wyoming  counties.  Plate  XVI. 

Profiles  of  flood  lines  along  Buffalo  river  at  yarious  floods. 
Plate  XVIT. 

Profiles  of  flood  lines  at  four  points  on  Cazeuovia  creek  in  the 
<iitv  of  Buffalo.    Plate  XVIII. 

Flood  hydrograpAis  for  Buffalo  river  and  Cazenovia  creek  for 
flood  of  March  1,  1902,  at  various  points.  Plate  XIX. 

Table  of  numerical  elevations  of  flood  heights  in  Buffalo  river 
find  Cazenovia  creek  for  various  floods  at  various  stations  in  the 
city.    Plate  XX. 

Curves  of  probable  maximum  discbarge.    Plate  XXT. 

Back-water  curve  for  varying  heights  of  water  at  lake  outlet. 
Plate  XXII. 

Curves  of  discharge;  also  dimensions  of  proposed  regulating 
weir  at  Buffalo  city  line.  Plate  XXIII. 
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To  Prof.  Clin  H.  Landrbth,  Hon.  D.  O.  Middlbton,  Water  iST^or- 

age  CQmmissionerSj  Western  Dwision,  of  the  State  of  New 
York: 

The  undersigned,  Local  Water  Stora^  GommiBsloners,  ap* 
pointed  by  you,  would  respectfully  report  aa  follows : 

The  Tonawanda-Oak  Orchard  swamp  lies  partly  in  the  county 
of  Orleans  and  partly  in  the  county  of  Genesee^  in  this  State. 
It  consists  of  25,000  acres  of  land,  which  are  submerged  during 
a  considerable  portion  of  the  year,  and  there  are  88,000  acres  of 
land  within  the  watershed.  The  outlet  to  this  swamp  is  the  Oak 
Orchard  creek,  which,  after  leavinj^  the  swamp,  flows  noi  Lliwarcl 
through  the  village  of  Medina  and  into  Lake  Ontario.  The  Toua- 
wanda  river  or  creek  passes  northwesterly  from  the  yillaig^e  of 
Batavia,  in  the  county  of  Genesee,  until  it  approaches  within 
three  miles  of  the  Oak  Orchard  creek,  near  the  outlet  of  the 
swamp,  and  then  it  flows  westerly  into  the  Niagara  river^  at 
Tonawanda. 

At  the  time  of  the  construction  of  the  Erie  canal,  and  about 
the  year  1822,  the  State  of  iJew  York  constructed  a  channel  or 
feeder  from  the  Tonawanda  river  at  the  point  where  it  approaches 
nearest  to  the  Oak  Orchard  creek,  across  to  the  said  Oak  Orchard 
creek,  and  by  means  of  a  dam  in  the  said  Tonawanda  river,  the 
waters  thereof  were  diverted  across  and  lluuugh  the  outlet  of  said 
swamp  into  the  Oak  Orcliard  crecl<,  so  as  to  increase  the  capacity 
of  the  same  for  feeding  the  Erie  canal  at  Medina,  N.  Y.,  into  which 
canal  said  waters  are  diverted  from  time  to  time  as  needed. 

This  was  done  in  pursuance  of  a  contract,  in  writing,  with  the 
landowners  and  owners  of  mill  privileges  on  the  Oak  Orchard 
creek,  that  the  said  feeder  sliouUl  be  nmintaiued  perpetually. 
The  said  diversion  ol  waters,  and  feeder,  have  been  maintained 
ever  since  their  original  construction.   As  originally  planned  by 
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Geddesy  the  engineer  in  cbarge,  the  Baid  feeder  from  Tonawanda 

to  Oak  Orchard  creek  was  to  have  been  eighty  feet  in  width.  As 
constructed  and  now  maintained,  however,  it  is  only  thirty-eight 
feet  at  its  widest  part,  and  this  is  much  narrowed  in  places  by 
nnderbrash  growing  on  the  margina  and  by  dirt  which  has  fallen 
into  it. 

Not  only  by  the  diversion  of  the  waters  of  said  Tonawanda 

creek  to  the  Oak  Orchard  creek  was  the  volume  of  water  in  the 
Oak  Orchard  cret^k  increased.  Imt,  by  means  of  the  banks  of  the 
said  canal  feeder,  all  of  the  intervening  waters  belonging  to  the 
Tonawanda  creek  watershed,  inclnding  Whitney  creek,  which 
alone  drains  abont  6,000  acres  of  land,  were  intercepted  and 
diverted  ftrom  their  ontlet  into  the  Tonawanda  creek  over  to  the 
said  Oak  Orchard  creek.  (See  map  of  Oak  Orchard  creek  water- 
shed, made  by  James  T.  Gardiner,  Director,  for  the  New  York 
State  survey,  in  3883.) 

The  ontlet  of  the  said  Tonawanda-Oak  Orchard  swamp,  by 
means  of  the  said  Oak  Orchard  creek,  is  oyer  and  through  a  rocky 
ledge  from  the  said  ontlet  near  Goon's  bridge,  to  Shelby  Center, 
a  distance  of  about  fonr  miles.  It  is  this  ledge  of  rock  which 
canF»e9  the  swamp. 

There  is  abundant  outlet  northward  from  Shelby  Center,  "where 
Oak  Orchard  creek  falls  off  suddenly  forty  or  fifty  feet,  and  then 
descends  rapidly  to  the  north  thxbngh  the  village  of  Medina." 
(See  page  20  of  Report  of  the  Kew  York  State  Snrve^y,  for  the 
year  1883.)  Bnt  there  is  a  fall  of  only  about  eight  feet  from  the 
said  outlet  of  the  swamp  at  Coon's  bridge  to  Shelby  Center, 
across  said  rocky  ledge,  and  lor  considerable  of  the  distance  the 
water  in  said  ontlet  is  nearly  on  a  level. 

The  diversion  of  the  said  waters  of  Tonawanda  and  Whitney 
creeks  into  the  Oak  Orchard  creek  increased  the  amonnt  of  waters 
to  be  discharged  through  the  said  Oak  Orchard  creek  to  more 
tljMii  the  capacity  of  said  creek,  where  it  passes  across  said  rocky 
ledge,  and  thereby  resulted  in  greatly  increasing  the  flooding  of 
adjacent  lands,  especially  in  times  of  freshets  and  high  water. 

During  the  month  of  Jnly,  1902,  such  an  overflow  resulted,  by 
reason  of  the  diversion  of  said  waters  of  Tonawanda  creek  and 
Whitney  creek,  being  thrown  into  those  of  Oak  Orchard  creek, 
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by  which  a  lake  was  created  within  the  watershed  of  Oak  Orchard 

creek,  which  covered  more  than  5,000  acres  of  land  —  much  of 
them  valuable  farm  lands  containing  growing  crops  —  and  which 
overflowed  into  the  watershed  of  the  Tonawanda  creek,  flooding 
an  Immense  amount  of  lands  there  also  and  causing  enormous 
amounts  of  damages. 

The  liability  of  the  State  for  these  damages,  by  reason  of  the 
diTersion  of  said  waters,  is  well  established  in  law  and  has  been 
recognized  bj  the  State  tliruughuut  tiie  history  of  said  fw-der,  not 
only  by  allowance  and  payiueut  of  large  claiius  lor  damai^^eB  from 
time  to  time,  but  by  appropriations  by  the  Legislature  and  ex- 
penditure of  mon^  for  the  enlargement  of  the  said  channel  of 
Oak  Orchard  creek  across  the  said  rocky  ledge.  But  the  said  out- 
let has  never  been  made  sulBciently  large  to  carry  off  the  said 
diverted  waters  and  the  Tonawanda  Oak  Orchard  swamp  waters, 
as  the  experience  from  the  floods  of  1902  abuudantly  proves. 

Now  on  file  in  the  county  clerk's  office  of  Genesee  county  will 
be  found  an  award  of  damages  by  the  Canal  Appraisers  of  the 
State  of  New  York  to  the  town  of  Alabama,  by  reason  of  such 
overflow  of  waters  and  injuries  therefrom,  which  award  was 
recorded  in  said  Genesee  county  clerk's  office  on  the  24th  day  of 
October,  1849.  In  that  report,  wliich  will  doubtless  be  found  on 
file  in  Albany,  the  said  Canal  Appraisers  say :  When  the  feeder 
was  built,  it  was  so  unskilfully  constructed  that  the  waters  of 
the  feeder  overflowed  its  banks  at  points  north  of  the  above-men- 
tioned road  (Lewiston  road),  filling  the  adjacent  swamp  with 
waters  of  the  Tonawanda  creek  in  such  quantities  that  in  every 
spring  and  fall  they  Hooded  the  swamp  and  it  wa.s  c  um  verted 
into  an  active  stream,  passing  southerly  across  these  roads  at 
different  points  with  such  force  as  to  wash  off  the  superimposed 
sand  and  gravel  from  the  respective  causeways,  subjecting  the 
town  to  great  annual  expenses  to  replace  iV*  While  some  at- 
tempts have  been  made  at  improvement  of  the  conditions  de- 
scribed bv  said  Canal  Appraisers,  praetieall y  the  same  condition 
exists  to-day.  The  t^aid  award  was  made  after  a  meeting  of  the 
said  Canal  Appraisers  in  said  town  of  Alabama,  Genesee  county; 
and  after  a  personal  view  of  the  lands  in  question^  as  well  as  the 
taking  of  evidence* 
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From  time  to  time  other  awards  iiave  been  made  to  the  said 
town  of  Alabama,  the  last  one  being  an  award  of  11,500,  made 
b7  tiie  Boaid  of  ClaimB  about  five  years  ago.  The  adjacent  own- 
ers of  lands  injured  by  these  overflows  have^  from  time  to  time» 
made  claims  against  the  State  for  the  damages  cansed,  which 
have  been  allowed  hy  the  Court  of  Claims  or  appropriate  tribunal 
at  the  time. 

Claims  are  now  pending,  filed  by  the  owners  of  adjacent  lands, 
with  the  Court  of  Claims^  by  reason  of  the  floods  of  1902,  which 
aggregate  the  smn  of  many  thousands  of  dollars,  tlie  larger  por- 
tion of  which  tiie  State  will  be  obliged  to  pay.  (See  claims  now 
on  file  in  the  Court  of  Claims  of  the  State.) 

As  a  matter  of  law,  the  injury  being  a  continuing  one,  the  State 
will  continue  to  be  liable  to  the  payment  of  these  claims  as  long 
as  present  conditions  remain  and  until  relief  is  had  from  those 
conditions. 

Man}  years  ago  an  appropriation  was  made  by  the  liegislature 

of  the  State  for  the  purpose  of  enlarging  the  channel  of  said  Oak 
Ort'hanl  creek  across  said  rocky  ledge,  but  the  ap[)ro])riati()n  was 
entirely  inadequate.  By  chapter  130  of  Laws  of  1S03,  another 
appropriation  of  |35,000  was  made  by  the  Legislature  of  the  State 
for  the  purpose  of  further  enlarging  the  said  channel  of  Oak 
Orchard  creA  across  said  rocky  ledge,  and  so  assisting  in  carry- 
ing off  the  said  waters;  but  still  the  appropriation  was  entirely 
inadequate.  A  channel  was  then  cut  through  said  rocky  ledge 
from  Coon's  bridge,  about  three  miles  northward,  which  channel, 
however,  is  only  sixteen  feet  in  width  and  not  sufficient  to  carry 
oif  the  waters  of  said  feeder  alone,  to  say  nothing  of  those  coming 
from  the  Oak  Orchard  creek. 

In  order  to  carry  oflP  the  waters  coming  from  said  Oak  Orchard 
creek  and  said  feeder,  a  channel  across  said  rocky  ledge,  from  the 
intersection  of  the  said  feeder  with  the  Oak  Orchard  creek,  to 
Shelby  Center,  at  least  forty  feet  in  width  and  at  least  as  deep 
as  the  present  channel,  as  cut  in  the  rock,  should  be  constructed. 

In  our  judgment,  if  such  a  channel  is  constructed,  it  will  be 
snfflcient  to  carry  off  said  waters,  thereby  preventing  floods,  and 
will  relieve  tiic  State  from  all  liabilities  for  damages  in  the 
future. 
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We  file  herevitii,  and  refer  to,  a  map  and  croBS-sections  of  said 
outlet,  made  in  pursuance  to  your  instructions,  by  Joseph. 

Holmes,  civil  engineer  and  surveyor,  of  Batavia,  N.  Y. 

Dated  January  22,  im. 

Bespoetfnlly  submitted, 

IRVING  I/HOMMBDIEU, 
FRED  L.  DOWNS, 
JOSEPH  W.  HOLMES, 
JOHN  J.  RYAN, 
R.  W.  PORT, 
Local  Water  Storage  CommiaHofters, 

(Received  Februai'y  20.) 


The  two  maps  of  Oak  Orchard  swamp  and  Oak  Orchard 
swamp  outlet  will  be  found  in  Appendix  No.  6,  aa  Plates  XXIV 
and  XXV. 
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Flood  damages  at  Oneida,  N.  T.»  with  photographs. 

Lyons,  N.  V.,  Hood  committee  report. 

Weedsport,  ^.  Y.,  flood  committee  report. 

Watkins,  N.  T.,  flood  committee  report. 

Potter,  ^.  Y.,  flood  committee  report 

Binghamton,  K.  Y.,  flood  damages,  with  photographs. 

Syracuse  report. 

List  of  gaagiBg  stations. 

Owasco  Lake  Storage. 

Photographs  of  floods  at  Rome. 
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Damages  caused  by  floods  of  December  12,  1901  and  March  1, 
1902,  in  the  city  of  Oneida,  Madison  connly,  K.  Y. 

Dallas  Jones  \   |250  00 

Thomas  Kelley  &  Son   226  00 

William  Logan   400  00 

Elizabeth  Kilts   300  00 

Chauncey  L.  Kinney   200  00 

John  X.  Smith   500  00 

Charles  O'Heron  . . . :   500  00 

Charles  Harding   500  00 

Albert  Johnson   300  00 

William  Hart   200  00 

Morris  Wilson   50  00 

Bennett  &  Elock   300  00 

Richard  J.  Roberts   400  00 

Mrs.  Georgianna  Irving   300  00 

William  Oeigler   250  00 

Mrs.  Wescott   1,000  00 

William  White   260  00 

Thomas  Kennedy   1,000  00 

Alice  Tlurke   500  00 

Martin  Carroll   200  00 

Hattie  Tillottson   200  00 

Nettie  Dennison   200  00 

Fred  Z.  White   128  00 

Wescott  Chuck  Company   5,355  00 

John  Lambert   250  00 

a  J.  Wilson   300  00 

George  T.  Hook   50  00 

James  A.  Gregg   1^250  00 
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Burt  Oliioy  Canning  Company 

W.  E.  Johnson  

Mro.  Taft  


^^0,000  00 
300  00 
250  00 


fae^oa  oo 


FLopo  Photographs  at  Oheida, 


The  following  photographs  show  some  of  the  flood  features  at 

Oneida. 

A  mnp  of  the  OSWego,  Seneca  and  Oneida  rivers  will  be  louud 
in  Appendix  No.  6,  forming  Plate  XXVI,  and  a  map  of  tlie  city 
of  Oneida  forms  Plate  XXVIL  A  map  and  a  profile  of  a  portion  • 
t>f  Oneida  creek  north  of  DnrhamTille  form  Plates  XXVIII  and 
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Lyons  Flood  Committee  Report. 


To      Watei'  Storage  Oommiaswn  of  the  State  of  New  York: 

Gentlemen. —  The  undersigned,  a  committee  appointed  by  the 
trustees  of  the  village  of  Lyons,  in  company  with  your  represen- 
tative, George  W.  Bafter,  visited  several  localities  in  this  vidnity, 
on  September  29, 1902,  for  the  purpose  of  inqairiiig  into  the  exis- 
tence of  flood  conditions,  and  the  possibility  of  their  remoTaJ. 

The  topographic  sketch  map  issued  by  the  United  States  Geo- 
logical Survey,  and  based  upon  data  collected  by  them  in  1899, 
shows  very  extensive  flats  of  land  in  Eastern  Wayne  connty  that 
are  almost  entirely  swamps,  or  are  drowned  ont  by  inundations. 
These  are  not  lowlands,  in  Ihe  ordinary  sense,  being  almost  uni- 
formly at  an  elevation  of  very  nearly  one  hundred  and  fifty  feet 
above  Lake  Ontario.  Their  submergence  either  continuously, 
or  at  intervals,  is  due  to  the  fact  that  the  narrow  ledge  of  lime- 
stone known  as  the  ^Niagara  formation,  which  is  impervious  to 
water,  and  does  not  weather  down  rapidly,  extends  east  and  west 
across  the  northern  part  of  Wayne  county  at  the  elevation  above 
Lake  Ontario  that  has  been  named,  forming  a  natural  barrier, 
or  dam,  b^ind  which  there  has  been  a  gradual  accumulation  of 
soil  forming  the  flats  that  have  been  mentioned,  tliirmgh  which 
the  streams  are  sluggish,  and  drainage  ditUcult.  I^'rom  Lyons 
northeastward  to  Sodus  bay  there  is  such  a  flat  covenng  an  area 
of  at  least  eight  square  miles,  or  upwards  of  five  thousand  acres, 
which  is  entirely  swamp  land.  Thoio  are  Ijirge  areas  also  lead- 
ing into  this  flat  that  are  difficult  to  drain  eaectually.  At  present 
the  ditches  in  this  region  extend  southward  into  Clyde  river,  but 
have  so  little  fall  that  they  do  not  carry  the  water  off  at  all  dur- 
ing inundations  which  extend  over  considerable  areas,  and  at 
other  times  the  w^ater  in  them  moves  so  sluggishly  that  they  are 
unable  to  clear  themselves  by  the  natural  process  of  scouring, 
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and  soon  fill  up  with  sand  and  decayed  vegetation.     Thus  the 
region  is  miasmatic,  and  lias  little  value  agriculturally,  allliough 
the  Boil  is  excellent  if  drained.  It  would  be  an  immeiise  benetit 
if  an  outlet  could  he  had  northward,  there  being  plenty  of  fall  in 
that  direction,  provided  that  the  Niagara  formation  of  rock  could 
be  penetrated  at  some  point  favorably  situated.    This  being  done 
there  would  be  no  backing  up  of  water  during  inundations,  and 
no  tendency  of  the  channels  formed  to  fill  up.  On  the  contrary 
any  such  channel  once  opened  would  tend  to  deepen  itself  by  nat- 
ural processes  of  erosion  during  every  flood  that  niight  occur, 
instead  of  iiiiiug  up  as  at  present.    Many  years  ago  some  attempt 
was  made  to  drain  these  swamp  lands  northward  with  some  bene- 
ficial effect,  hut  the  effort  does  not  appear  to  have  been  directed 
by  adequate  engineering  skill,  at  least  there  is  no  account  of 
any  attempt  to  attack  the  rock  barrier  which  is  the  source  of  the 
whole  difiiculty.   It  would  seem  to  be  a  problem  worthy  of  note 
in  connection  with  the  work  of  your  commission.   It  is  estimated 
that  during  the  past  season  the  damage  to  crops  on  bottom  lands, 
adjacent  to  these  swamps  amounted  to  at  least  ono-flfth  of  their 
value  over  an  area  of  several  thousand  areas,  such  losses  being 
due  to  unusual  inundations,  and  in  addition  to  those  occurring 
normally  each  season  in  this  region.  These  special  losses  this 
year  would  perhaps  amount  to  |5,000  for  each  square  mile  of  the 
territory  affected,  which  would  foot  up  to  a  very  large  snm  in  the 
aggregate,  there  being  a  great  many  square  miles  of  sucli  bottom 
lands  subject  to  drowning  out  through  floods,  in  this  part  of  east- 
ern Wayne  county,  in  addition  to  swamp  lands,  more  or  less  con- 
stantly  under  water  from  the  causes  named,  and  whicb  would 
seem  to  be  removable. 

The  conunittee,  in  company  with  your  representative,  also 
visited  the  location  of  the  railway  bridges  across  Clyde  river, 
below  the  village  of  Lyons,  which  bridges,  when  there  is  ice 
accumulation,  form  an  obstruction  dangerous  to  the  structures 
themselves,  and  backing  the  water  up  into  the  lower  part  of  the 
village.  The  new  bridge  on  the  main  line  of  the  New  York  Cen« 
tral  has  recently  been  reconstructed,  and  placed  at  a  lower  level, 


^    .-  L,d  by  Google 


W'atlh  Storage  Commission. 


455 


and  with  light  sides,  so  that  in  case  of  ice  accumulation  above  it 
there  is  considerable  danger  of  damage  occurring  in  the  way 
mentioned,  and  it  is  thought  to  be  a  matter  of  snffioient  im- 
portance to  maition  in  tfaiB  report  to  yonr  commission* 

All  of  which  is  respectfully  submitted. 

M.  A.  VEBDEB, 
H.  G.  HOTCHKISB, 

'  JOHN  L.  COLE, 

GEORGE  W.  BANKS, 
WILLIAM  S.  80OTT. 

OanmUtee, 

Ltons,  N.  Y.,  Novemher  26,  1902. 
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Weedsport,  N.  Y.,  November  25,  1902. 

Water  Storage  Commission,  State  of  New  York,  Albany,  N,  Y.: 

Gentlemen. —  In  accordance  with  ^our  request,  through  Mr. 
Geo.  W.  Bafter,  to  Okas.  S.  Ca^^ood,  Esq.^  president  of  the 
village  of  Weedsport,  N.  T.,  the  floods  in  this  section  along  the 

Seneca  river  have  been  investigated  and  the  following  facts  found 
—  the  copies  of  tlie  several  letters  appended  giving  the  damage 
in  the  sevoral  instances. 

Wbedspobt,  N.  Y.|  November  24,  1902, 

To  u)ho$H  it  may  concern: 

This  is  to  certify  that  I  am  interested  in  a  farm  of  about  120 

acres  lying  near  the  Beneca  river.  We  have  been  damaged  quite 
seriously,  more  or  less,  for  a  few  years  past  and  the  trouble  seems 
to  be  increasing,  I  think  from  the  damming  of  the  waters  below 
US,  by  embankments  at  bridges  and  by  the  cat  below  being  filled 
up.  In  the  year  just  past,  1902,  we  had  quite  a  large  crop  of 
sugar  beets  entirely  destroyed,  about  eight  or  ten  acres  of  corn 
and  other  crops  on  the  river  bottom.  This  damage  makes  much 
of  this  land  nearly  worthless  that  would  be  the  most  valuable 
farming  land  if  the  fault  could  be  remedied.  Our  damage  the 
past  year  would  probably  be  $300. 

Yours  truly, 

0*  0.  ADAMS. 

Wfi£DSPOKT,  N.  Y.,  November  24,  1902. 

Okntlembn. — Bearding  losses  In  recent  years  by  damage 

from  floods  from  Seneca  river,  would  say  I  lost  as  follows : 

In  1901  — 16  acres  of  hay,  14  acres  of  pasture,  5  acres  of  corn 
(very  poor),  2  acres  of  beets  (very  poor),  4  acres  of  corn. 
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1902  — 10  acres  of  corn,  7  acres  of  cabbage,  U  acres  of  pasture^ 

8  acres  of  hay,  1  acre  of  carrots,  i/o  'icre  of  beans. 
The  river  is  filling  up  and  should  be  dredged  at  once. 

Yours  respectfully, 

JOHN  HOBA. 

Town  of  Bbutu8»  Cayuoa  €k>uNTT, 

State  of  New  York. 

Gentlemen. —  lu  1901  the  high  water  from  Seneca  river  caused 
the  loss  of  forty  (40)  acres  of  meadow  land,  and  twenty  (20) 
acres  of  pasture,  nine  (9)  acres  of  wheat  drowned  out  and  ten 

(10)  aci'es  of  tillalile  land. 

1902,  the  high  water  from  Seneca  river  caused  the  loss  of  five 
(5)  acres  of  meadow  land,  twenty  (20)  acres  of  pasture,  five  (5) 
acres  of  wheat,  five  (6)  acres  of  sugar  beets  and  thirty-ilve  (35) 

acres  of  corn,  and  it  is  continually  getting  worse.  Land  that  we 
used  to  get  good  crops  off  from  twenty  years  ago  is  worthless 
but  we're  taxed  on  it  just  the  same. 

JAMES  A.  OLEMENTS. 

Jordan,  N.  Y. 

P.  O.  Box  414. 

Wbbdsport,  N.  Y.,  November  24, 1902. 

Gentlemen. —  Twelve  acres  of  corn,  5  acres  of  cabbage,  4  ai  res 
of  beets,  4  acres  of  barley.  This  is  my  loss  in  1902.  In  1901  the 
use  of  50  acres  on  which  1  have  paid  taxes  for  thirty-five  years 
was  all  destroyed  by  high  water  and  will  and  has  raised  the 

largest  crops  of  hay,  corn,  L^eets,  barley,  oats  and  wheat  and  is 
now  becoming  worthless. 

DAVID  FOLLETT. 

Wekdsport,  N.  Y.,  November,  1902. 

Gentlemen.^ Two  acres  of  sugar  beets,  4  acres  of  cabbage,  3 
acres  of  com,  6  acres  of  hungarian,  4  acres  of  pasturage,  of  afi 
acre  of  carrotts.  This  is  our  loss  in  1902  and  nearly  the  same  in 

1901.   In  fact  there  isn't  a  year  that  we  have  high  water  in  the 
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spring  but  some  parts  has  to  go  unworked.  The  water  not  going 
off  time  enough  to  do  anything  with  it. 

Yours  respectfully, 

JACOB  BOSA. 

Weedsport,  N.  Y. 

Gentlemen. —  Mj  loss  in  1901  —  4  acres  of  corn,  4  acres  of 

timothy  meadow,  10  acres  of  pasture  part  of  the  time. 

In  1902  —  4:  acres  sugar  beets,  4  Mcres  huugarian  hay,  4  acres 
of  corn,  10  acres  of  pasture  most  of  the  time. 

Yours  truly, 

O.  E.  JEWELL. 

Wbbdspobt,  N.  T. 

Gentlemen. — ^ine  acres  of  corn,  2  acres  of  hungarian,  1  acre 
of  beets,  5  acres  of  pasture,  in  1902. 

In  1901,  did  not  have  anything  on  the  island  on  account  of  the 
water  being  so  high  and  staying  liigli  so  long. 

JAMES  D.  SUITS. 

WBBnsFonrr,  N.  Y. 

Gentlemen. —  Seven  acres  of  corn,  7  acres  of  oats,  2  acres  of 
tomatoes,  2  acres  of  buckwheat,  1  acre  of  potatoes,  1  fusre  of 
wheat.  This  is  my  loss  in  1902. 

In  1901,  the  use  of  20  acres,  on  which  I  paid  taxes  for  2o  yeiirs, 
was  all  destroyed  by  high  water,  and  which  is  all  good  land  and 
will  and  has  raised  good  crops,  and  now  has  become  nseleas. 

SEYMOUR  STURGIS. 

Weedsport,  Y, 

Gentlemen. —  Our  property  which  is  located  on  what  is  known 

as  Hickory  island  in  Seneca  river,  3^  acres  of  which  has  been 
damaged  to  such  au  extent  that  in  1901  it  was  iinposaible  to 
harvest  anything  and  but  little  pasture.  In  1902  we  have  ze> 
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moved  nothing  Sn  tlie  line  of  crops.  The  overflowing  killing  out 

10  acres  of  meadow  and  nearly  desi roving  the  6  acres  of  pasture. 
The  remaining  19  acres,  which  was  used  for  gardening  and  the 
growing  of  roots,  was  entirely  useless.  The  2  years  preceding 
1901  and  1902  the  crops  were  damaged  more  or  leas  by  water 
overflowing  the  lands. 

G.  GUY  WHITMAN. 

The  loss  sustained  by  John  A.  Traver  for  the  season  of  1902  by 
waters  of  Seneca  river  was:  corn,  12  acres;  cabbage,  10  acres; 
tomatoes,  3  acres;  oats,  5  acres;  sngar  beets,  2  acres;  potatoes, 

14  acre;  garden,  1/2  acre;  pasture,  10  acres. 

The  above  is  for  1902.  In  1901  the  acreiige  was  about  the  same 
although  the  crops  were  different.  The  loss  was  total. 

Wbbdsport,  K.  Y.,  Nof^ember  25, 1902. 

To  wliom  it  may  concern: 

Although  I  own  no  land  that  has  been  damaged  by  the  high 
water  of  Seneca  river,  I  have  lived  near  the  stream  for  thirty 

years,  and  have  made  a  careful  invcstijration  in  I  r  half  of  the  farm- 
ers whose  land  is  damaged  by  the  high  water,  on  several  different 
occasions,  and  have  found  the  following  to  be  the  facts  in  regard 
to  the  overflow. 

First. —  The  condition  oi  the  land  along  the  river  is  getting 
steadily  worse.  This  fact  is  proven  by  observation  and  by  the 
fact  that  lands  which  produced  large  crops  of  winter  wheat  a 
few  years  ago  (for  instance,  one  piece  of  land  which  produced  57 
bushels  per  acre  about  1880  or  1882,  and  produced  large  crops 
every  year  at  that  time,  haB  lost  every  crop  of  wheat  tried  on  it 
for  10  years  back)  will  produce  none  now. 

Second* —  That  this  loss  is  not  confined  to  a  few  acres  or  farms, 
88  the  State  survey,  made  a  number  of  years  ago,  shows  that 
nearly  40,000  acres  are  damaged  or  made  worthless. 

Third. —  That  the  cause  of  the  damage  is  largely  the  flUing  up 
of  the  stream  at  certain  points,  one  of  which  is  Jack's  Beef^, 
near  Cross  lake.  I  find  that  a  number  of  years  ago  a  coffer  dam 
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was  built  at  that  point  with  the  object  of  removing  a  bar  in  tUe 
river.  The  bar  was  not  removed,  neither  was  the  coffer  dam. 
The  silt  from  up  the  stream  is  settling  at  this  point  and  filling 
the  channel.  The  State  ditch  at  this  point  (which  is  a  cut  across 

a  neck  of  laud)  is  al&u  liUiiig  up.  I'kis,  of  courise,  iiolds  back  the 
water  until  late  in  the  season. 

In  fact,  the  water  has  not  been  down  to  the  so*called  low  water 
mark  this  season,  and  only  for  a  short  time  last  year. 

W,  A.  TRAVER, 

Archdtect,  Weedsport,  Y, 


Watkins  Flood  Committee  Report. 


A  communication  was  received  from  your  honorable  body  by 
Che  president  of  the  village  of  Watkins,  asking  for  suggestions 

as  to  needed  improvements  for  the  better  protection  from  floods 

in  this  locality. 

A  meeting  was  accordiDgly  called  and  a  committee  appointed 
to  make  a  report  upon  the  same.  The  committee  therefore  begs 
to  offer  the  following  statement  of  facts:  All  of  the  drainage 
fh»m  this  locality  is  discharged  into  Seneca  lake.  Seneca  lake 
is  a  body  of  water  36  miles  long  and  an  average  width  of  about 
miles.  At  the  head  or  south  end,  it  is  about  one  mile  in 
width,  and  its  valley  extends  farther  south  for  a  distance  of 
about  16  miles.  From  the  lake  south  for  about  three  miles,  the 
valley  maintains  a  width  of  about  one  mile  and  is  comparatively 
leveli  a  lai^  portion  being  perf^tly  flat,  and  is  known  as  Oath* 
arine  Marsh.  Three  miles  trem  the  lake^  the  valley  narrows 
rapidly,  and  ascends  to  an  altitude  of  about  400  feet  above  Seneca 
lake. 

The  village  of  Watkins  is  situated  at  the  southwest  corner  of 
the  lakcy  lying  principally  upon  the  flat  land  and  partially  upon 
a  hill  at  the  side  of  the  valley  and  contains  a  population  of 
about  3,500. 

The  village  of  Montour  Falls  lies  across  the  valley,  three  miles 
from  the  lake  at  a  slight  elevation  above  the  lake  at  the  point 
where  the  valley  narrows  and  begins  to  rise.  This  village  has  a 
population  of  about  2,000. 

Catharine  creek  originates  at  the  head  of  this  vall^,  draining 
a  watershed  of  about  125  square  miles  of  very  steep,  hilly  coun- 
try, cut  up  by  ravines  which  in  time  of  flood,  discharge  their 
waters  into  Catharine  creok.  each  one  constituting  a  mountain 
torrent,  and  causing  the  principal  stream  to  rise  very  suddenly, 
rushing  down  its  descent  of  400  feet,  and  reaching  Isike  level  or 
nearly  lake  level  at  Montour  Falls,  three  miles  before  emptying 
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hiln  flip  lake,  spreads  out  over  the  liat  lauds  aud  backs  up  over 
the  village  of  Montour  Falls  frequently  inundating  a  large  por- 
tion of  the  village,  filling  cellars  and  causing  great  damage  aa<l 
annoyance  to  its  inhabitants.  It  also  spreads  out  over  the  flat 
lands,  intervening  between  the  village  and  the  lake,  intmdatlng 
several  hundred  acres  of  unusually  valuable  fanning  land.  The 
course  of  this  stream  is  along  the  east  half  of  the  valley  from 
Montour  Falls  to  the  lake  and  is  extremely  crooked  traveling  a 
distance  of  Ave  or  six  miles  to  get  three  miles. 

Watkins  Glen  cre^  rises  about  10  miles  southwest  of  Watkins 
and  drains  abont  50  square  miles  of  country  also  very  billy  and 
steep.  This  stream  falls  about  600  feet  in  its  course,  ploughing 
down  through  the  narrow  defiles  of  the  Glen,  reaches  the  valley 
at  its  west  side  about  one  mile  from  the  lake  and  at  an  elevation  of 
about  30  feet  above  the  lake. 

In  1848,  the  State  constructed  the  Chemung  canal  from  Seneca 
lake  south, 'directly  through  the  center  of  the  valley,  leaving 
Catharine  creek  to  flow  in  its  accustomed  channel  east  ol  the 
canal  and  entirely  h^eparated  tlierefroni,  but  dividing  Watkins 
Glen  creek  and  giving  it  a  new  and  independent  channel  to  the 
lake,  west  of  the  canal.  There  were  several  small  streams  which 
emptied  into  the  canal  and  reached  the  lake  by  that  course.  Wat- 
kins Qlen  creek  was  conducted  as  mentioned  above  to  the  lake 
by  a  new  and  independent  channel,  which  \^  liile  leavin«^  two  very 
abrupt  angles,  caused  no  serious  damage.  This  left  three  means 
by  which  the  water  from  this  wat^-shed  reached  Seneca  lake,  to 
wit:  Catharine  creek,  Watkins  Glen  creek  and  the  Chemung 
canal. 

About  1893,  the  canal  department  again  diverted  Oleu  creek 
from  its  independent  channel,  and  turned  it  into  the  canal.  The 
stream  now  rushes  down  at  a  speed  of  10  or  15  miles  poi-  hour 
with  a  depth,  frequenlly  of  ti  or  7  feet  and  a  width  of  50  feet,  and 
enters  the  canal  at  an  angle  of  about  45  degrees  at  lake  level^ 
but  300  or  400  yards  from  the  lake  at  this  point  it  baa  deposited 
several  thousand  yards  of  gravel  in  the  canal  at  the  side  of  the 
creek,  most  remote  from  the  lake  which  has  completely  filled  the 
canal  at  least  a  foot  above  the  lc\ol  of  the  water,  therebv  pre- 
venting a  single  gallon  of  water  from  coming  down  the  canal^  the 
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reeults  of  which  has  been  in  every  flood  to  All  the  canal  up  from 
one  to  two  feet  higher  than  it  otherwise  would  fill,  resulting  in 
the  inundation  of  much  valuable  land  and  the  destruction  of 
many  thousand  dollars  worth  of  crops. 

If  Watldns  Glen  creek  were  again  given  an  independent  channel 
to  the  lake  and  the  above  mentioned  bar  removed  from  the  canal, 
the  water  which  is  IribuLary  to  the  canal  could  flow  directly  to 
the  lake  and  these  floods  be  avoided.  If  in  addition  to  this,  the 
course  of  Catharine  creek  were  straightenedi  tbe  losses  ttom 
floods  would  be  reduced  to  a  minimum.  Disastrous  floods  liave 
occurred,  of  which  tbe  following  exact  dates  are  available. 

August  1,  1889;  June  16,  ISUG;  Decemt^cr  14,  1901;  July  5, 
1902;  July  24,  1902;  April  17,  1896;  November  21,  1900;  Feb- 
ruary 28,  1902;  July  19,  1902. 

Several  other  floods  have  occurred  before  these  dates^  and 
since  the  date  of  the  first  one  given  above^  bat  as  tbe  exact  dates 
are  not  available,  tbey  can  only  be  mentioned  in  a  general  way. 
Floods  are  not  confined  to  any  particular  season,  but  owing  to 
the  rugged  contour  of  this  section,  any  violent  rainfall  is  liable 
to  cause  severe  damage  unless  the  channel  to  the  lake  is  direct 
and  unobstructed. 

O.  W.  INGALLS, 
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PonsR,     Y.,  Novemt^&r  20,  1902. 

Watei^  Storage  ComniU&ion,  Albany,  N.  Y.: 

Bear  Suu— We  are  a  few  .of  the  many  interested  paitieB  of  the 
flooded  district  in  the  town  of  Potter,  Yates  countj,  and  the  town 

of  Gorham,  Ontario  county,  who  desire  to  present  to  you  for 
your  iiiis[xictiou  the  coiidiiious  as  they  are  and  respectfully  ask 
you  to  come  and  see  the  same  and  see  if  we  can  not  have  relief. 
The.  flooded  district  is  located  (m  Fluck  and  Settle  Valley  creeks. 
Amount  of  land  flooded,  about  8,000  acres;  a  portion  of  it  rend- 
ered nearly  worthless,  the  balance  of  it  is  uncertain  of  any  crop 
at  all. 

The  course  of  these  streams  ai-e  so  crooked  and  shallow  there 
is  no  chance  for  water  to  get  off  from  the  land.  The  streams 
overflow  all  the  flats  at  any  season  of  the  year  when  a  hard  rain 
occurs,  also  destroying  roads  and  bridges,  making  the  damage 
very  great  to  all  parties. 

If  a  ditch  of  proper  width  and  depth  was  put  through  this 
district  alxmt  S  or  9  miles  long  it  would  enable  the  many  o>vners 
to  ditch  the  land  and  would  make  it  as  good  land  as  there  is  and 
very  valuable.  Let  us  hear  from  you.  Could  furnish  picturea 
if  desired  of  large  number  of  farms. 

Respectfully  yours, 

M.  A.  LOUNSKERRY, 
CHAB.  E.  W£LLS, 
GEORGE  HALSTEAD, 
JOHN  8MITH. 
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BiNGHAMTON,  JuUf  1,  1902. 

2SUJIBER  OF  Rk.sid1':ncj:s  ani»  Stoues,  Factories  and  OnuacKKS 
Damaged  by  High  AVatee  on  Mauch  1  to  5,  1902,  in  thb 
FiBSx  Wabo,  Oitt  or  Binghauton. 


0<ik  Street 

Basements   34 

First  floor   12 


Total   46 


Gaines  street. 

Basements   3 

First  floor   6 


Total   9 


Front  Street, 

Basements  ,   74  . 

First  floor   10 


Total   84 


Valley  Street. 

Baseiuents   2 


Franktin  Street. 
Bae^nentB  ^ . . . .  9 

First  floor   1 


Total   10 


Prospect  Street. 
Baaements   1 

30  =3 
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Elm  Street, 

Basements  •   5 

First  floor   25 

Total   30 

Winding  Way. 

Baspiiipnts  •.**   13 

First  floor   24 

Total   37 

Dickinson  Street. 

Baseiueuts   20 

First  floor   10 

Total   39 

McDonald  A  vcn  ne. 

Basements   9 

Murray  Street, 

BasementB   20 

First  floor   14 

Total   34 

Lydia  Street, 

Basements   36 

First  floor   12 

Total   48 

MeadfHC  Street. 

BasementB..-   6 

First  floor   9 

Total   15 

Mygatt  Street. 

BasementB   12 

First  floor   12 

Total  ;   24 

Digitized  by  Google 


Water  Storage  Commission.  ^o7 

tipring  Forest  Avenue, 
Basements   7 

First  floor   16 

Total   23 


Bpmce  Street, 

Baseincut   1 

First  floor   5 

Total   6 


Everett  Street, 

Basements   10 

First  floor   4 

Total  .*   14 


Ea!ford  Street 

First  floor,  Happy  Bros   2 


Star  Avenue, 

Basements  '.   2 

Wolcoit  Street, 

Basement   1 

First  floor   5 

Total   <J 

Whole  nunil)er  of  buildings  damaged  was  440;  of  which  176 
of  the  above  the  wafer  was  over  the  first  floor.  Amoiij;  the  above 
are  3  factorieti,  7  stores,  1  market,  2  thurches  and  1  greenhouse. 
264  houses  with  water  in  cellars  nearly  to  first  floor, 

estimated  damage  |30.00  eacli   f 7,920  00 

176  houses  with  water  oyer  first  floor,  estimated 

damage  to  each  $50.00,  whole  amount   8,800  00 

116,720  00 
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Assessed  Valuation  of  Propbbtt  in  Fcoodbd  District  of  First 

Ward  1901  and  1902. 

Front  Street -^West, 


• 

1901. 

1902. 

P,000  00 

f3,800  00 

4,000  00 

4,U0U  (JO 

t>,  <uO  UU 

4,000  00 

OjTUU  UU 

%       mm                                   A  m 

uu 

Q  'TAA  AA 
O^fUU  UU 

Q  TiUi  AA 

CampDell)  Mrs.  A.  i  

J  AAA  AA 

4,UUU  uu 

A  f7AA  AA 
o,T UU  UU 

4,000  00 

3,700  00 

4,300  00 

4,000  00 

4,000  00 

3,600  00 

3,800  00 

3,600  00 

1,800  00 

1,600  00 

1,800  00 

1,600  00 

2,000  00 

1,700  00 

1,800  00 

1,600  00 

1,800  00 

1,600  00 

1,800  00 

1,600  00 

1,800  00 

1,600  00 

1,400  00 

1,200  00 

2.500  (10 

2,300  00 

2,400  00 

2,200  00 

2,400  00 

2,200  00 

3,000  00 

2,700  00 

2,500  00 

2300  00 

2,500  00 

2,300  00 

2,200  00 

2,000  00 

Merchant  T.  B.  &  L.  M  

2,200  00 

2,000  00 

Horall,  J.  E.,  Fen.  Ex.,  1,600  

1,600  00 

1,600  00 

3,000  00 

2,800  00 

1,500  00 

1,300  00 

1,000  00 

900  00 

3,400  00 

3,100  00 

1,500  00 

1,200  00 
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1901. 

1902. 

llaziej,  James  

11,000  00 

1900  00 

1,500  00 

1,125  00 

1,800  00 

1,500  00 

900  00 

700  00 

900  00 

700  00 

700  00 

600  00 

196,800  00 

987,925  00 

Front  Street 

1901. 

1902. 

16,600  00 

A  AA  AA 

f  6,4UU  UU 

4^000  00 

3,800  00 

^^rvT^s  1  est 

J  AAA  AA 

4|000  00 

O  OAA  AA 

0,800  OU 

2,200  00 

A  AAA  AA 

2,000  00 

^  r                       J  V            ■  %  ■ 

2,200  00 

A  AAA  AA 

2,000  00 

»  _                         ^      —  _^ 

2,o00  00 

A  -t  AA  AA 

2,100  00 

^C-.  1 1  • -V-  Txr 

o  Ann  AA 

!:,uuO  OU 

IfcX— .  —  -  ^  1.  T3\ 

O  OAA  Ali 

,  •         J,oUU  00 

O  1 AA    A A 

/,iUU  UU 

9  Rnn  Aft 

O  OAA  AA 
^,dUU  Uv 

O  1  Mi  AA 

1  OAA  AA 

O  TAA  AA 

35,700  OU 

A  JAA  AA 

25,4UU  UU 

•t  l*f\f\  AA 

1,000  00 

1  RAA  AA 

l,oUU  UU 

1,500  00 

1,300  00 

1  RAA  AA 

I,oUU  UU 

1  OAA  AA 

l,oUU  UU 

1  RAA  AA 

,  •       l,aOU  UU 

1  QAA  AA 
l,i>UU  UU 

l,l!00  00 

4  AAA  AA 

1,300  00 

1  i^AA  AA 

,  ,         J  ,dUU  OU 

1  RAA  AA 
1,0UU  UU 

1   CAA  AA 
1,500  OU 

1  OAA  Aft 

l,oUU  00 

I  A     T  >  ^         -»4-       TT  AT 

O  A AA  AA 

, »         o,4UU  UU 

O 1 AA  AA 

o,luu  OU 

V^MM  «k         mm  m       T  T 

1  Ann  AA 

1  vtAA  AA 
±,4UU  UU 

1,700  00 

1,600  00 

1,400  00 

1,200  00 

1,800  00  ' 

1,600  00 

800  00 

700  00 

800  00 

700  00 
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1901.  1(X»2. 

O'Donnell,  Albion   $1,400  00  |1,200  00 

Star  Electric  Co..  Addition   3,000  00  3,000  00 

Dickinson,  John  N.,  Pen.  Ex   1^00  00  1,200  00 

Truax,  Homer   1^00  00  1,200  00 

Gregory,  ChM,  B   1,200  00  1,100  00 

Beyea  &  Kipp   1,000  00  900  00 

Caldwell      liliodes    800  00  700  00 

Caldwell,  N.  J   900  00  800  00 

Caldwell,  N.  J   600  00  450  00 

English,  Jeremia]i   600  00  500  00 

Drake,  J.  B   500  00  450  00 


f 67,700  00       962,000  00 
Front  street,  west   96,800  00        87,925  00 


Total   9164,500  00     |149,925  00 


McDonald  Avenue, 

1001.  1*>02. 

Campbell,  Frank  B   |900  00  fSOO  00 

Heath,  Robert  S   1,300  00  1,200  00 

Hogau,  Edward   2,500  00  2,400  00 

Harris,  M.  B   2,800  00  2,600  00 

97,600  00  97,000  00 


^\'indin^  Way — West. 

1001.  1902. 

Terry,  Geo.  D                                   |1,600  00  91,500  00 

Stone,  Lucy                                       1,600  00  1,500  00 

Babcock,  Augustus,  Executor               2,500  00  2,800  00 

Willey,  A.  L.                                    2,800  00  2,500  00 

Sullivan,  J.  D                                  2,000  00  1,900  00 

Sullivan,  J.  D                                     1,800  00  1,600  00 

Holmes,  J.  N.                                      2,500  00  2,300  00 

Jayne,  Jessie  A                                 1^600  00  1,400  00 
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1901. 

1902. 

|i.so()  00 

|1,600  00 

1,0U0  00 

900  00 

1,000  00 

900  00 

1,600  00 

1  KOA  OA 

X,vW  W 

1,100  00 

1,000  00 

•OO  AAA  AA 

120,800  00 

rr  tnfltny  rr  uy 

IvOl. 

1902. 

|1,0U0  00 

1900  00 

BifilioD.  C  

1,000  00 

900  00 

HomiaiiB*  H.  C.  

1.000  00 

900  00 

Black,  Pho^  

1,000  00 

900  00 

GhaDlin.  G.  A  

1,000  00 

900  00 

*  J 1 1  Jl.  IIIill-                   i  \  _ 

V>  M             A  A  *J  •              •      ^      •        •  •••••••••«##*^* 

1,000  00 

900  00 

Gardner.  Marv   

1,000  00 

900  00 

Hull.  John*  Jp,   

1.000  00 

900  00 

UiMSMi.  Manr  A  

1,000  00 

900  00 

BofiGTS.  liOtiifle  G  

3.500  00 

3,300  00 

Hotchkin,  C.  A.,  et  al  

1,600  00 

1,500  00 

Wheeler.  A..  Guai'dian   

1,300  00 

1,200  00 

Morse.  Hartwell.  £<xecutor  

1,300  00 

1,200  00 

Sezton.  Marv  B  

800  00 

700  00 

lYninan.  £.  •  •  

1,000  00 

900  00 

Matthews,  P.  H.  &  C.  D  

1,600  00 

1,600  00 

Matthews,  F.  H.  &  C.  1>  

1,300  00 

1,200  00 

1,300  00 

1,200  00 

x,zuu  uu 

1,600  00 

1,600  00 

1,600  00 

1,500  00 

127,200  00 

125,100  00 

.      22,900  00 

20,800  00 

$50,100  00 

$45,900  00 
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Oah  Street  ^Weit, 

1001.  ir»<>:> 


w  1  1  V  Mw^^  V9 

AA 

1  KAA 

AA 

*!  iitU\ 
IjVUU 

AA 

w 

i,OUU  UlF 

1  AAA 

AA 
UU 

VUU  Uvf 

fin 

Uv 

AA 

uu 

1  AHA  AA 

no 

1  Ann  no 

1,800 

00 

1,700  00 

1,400 

00 

1,800  00 

1.500 

00 

1,300  00 

Hulbept,  P.  B  

150 

00 

100  00 

500 

00 

400  00 

Sellick,  D.  P  

600 

00 

500  00 

700 

00 

600  00 

Gary,  Matt.  C  

400 

00 

300  00 

$15,050  00 

114,050  00 

Oak  Street  — 

East, 

1901. 

1902. 

11,200 

00 

^i,iuu  uu 

*  ^3         ^           A              ni  fe^^        T  w 

1,200 

00 

1,200  00 

2,000  00 

I  joOO  fKi 

1,300 

00 

I  joUU  UO 

T^iAi«^%A     lata  i*o  1ft  l4l 

1^00  00 

lyiMIU  OU 

-i  AAA  AA 

1,000  00 

1,000  00 

1,100  00 

1,000  00 

1,700 

00 

1,500  00 

2,000 

00 

1   QAA  AA 

1,100  00 

1,000  00 

1,200  00 

1    AAA  i\J\ 

X,UOv  00 

Pheipe,  W.  G.,  Guardian^  2  pieces. . . 

2,300  00 

1,900  00 

2,000  00 

1,800  00 

f 20,600  00 

f 18,600  00 

15,650  00 

14,050  00 

Total  

•36,150  00 

132,660  00 
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Alurtay  Street. 

1901. 

1903 

  |1,500  00 

11,400  00 

  1,700  00 

1,600  00 

800  00 

700  00 

  300  00 

250  00 

McKrelly  John  &  Lavina 

  1^  00 

1,100  00 

1,150  00 

V  1  ^        «    ^  •           j-an         -w-  « 

1,000  00 

1,000  00 

  1,500  00 

1,400  00 

  1,500  00 

1,400  00 

  1^0  00 

1,200  00 

  1,400  00 

1,300  00 

900  00 

650  00 

^ 

1,000  00 

Oahagan,  L.  M.  &  L.  L. . 

1,000  00 

1100  00 

1000  00 

  1,000  00 

900  00 

  1,000  00 

900  00 

1,000  00 

^23,800  00 

121,650  00 

DickinBon  Street. 

1901.  1902. 

Farley,  Belle                                  92,400  00  |2,100  00 

Green,  Dela  B                                    1,000  00  900  00 

Walker,  H.  R                                    1,100  00  1,000  00 

Howard,  Darwiu                                   1,600  00  1,500  00 

Bishop,  J.  H                                        1,400  00  1,300  00 

Bishop,  J.  H                                       1,400  00  1,300  00 

Farley,  Jnlia                                     900  00  800  00 

Marrin,  G.  E.  &  E.  J                            500  00  450  00 

Farley,  Belle                                     000  00  500  00 
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1001. 

190S. 

Parlev.  Belle  .....  . . 

  fSOO  00 

f 450  00 

Parlev.  Belle  .  . 

  500  00 

450  00 

500  00 

450  00 

  900  00 

800  00 

  600  00 

500  00 

  700  00 

500  00 

600  00 

  000  00 

800  00 

  900  00 

800  00 

117,100  00 

tl6,000  00 

Meadow  Streets 

1901. 

1&02. 

Marv  

  $600  00 

$500  00 

M&her.  Marv  

  800  00 

700  00 

  800  00 

700  00 

Collins.  JoflGDhine  . .  • 

  800  00 

700  00 

Honlihan.  Patrick  E. 

  900  00 

800  00 

  1,000  00 

DOO  00 

  500  00 

450  00 

  700  00 

600  00 

  700  00 

600  00 

600  00 

  500  00 

450  00 

  800  00 

700  00 

t8,800  00 

♦7,700  00 

Lydia  Stret, 

• 

f 900  00 

1,400  00 

900  00 

900  00 

Newniau,  Predei-icii  . 

  900  00 

800  00 
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1001. 

Meftd  Lillian  A 

000  00 

1900  00 

B^ls  Ellen  L 

1  400  00 

1  .^00  00 

WpIIs   Mrs  R  W 

1  ^100  00 

1  200  00 

1-1  rtpfrkii  11  r. 

1  100  iU\ 

1  ion  no 

1  000  00 

{itiiifpi*   liVflfilr  1? 

1  100  00 

1000  00 

\f  11  i*nli  V  \[ 

5100  00 

SRO  00 

1  <^00  00 

1  100  00 

1  (\0i\  iU\ 

1  PlOO  00 

VV'pIIc}   Spth  H 

SltUl  00 

700  00 

1  \J\J  \J\f 

H<fit*i*ia    TTahw  Tk 

1  lUlO  00 

1  Ran  00 

^VNaiI  EUah 

1  nOO  00 

1 100  00 

iVNAil  EllMi 

t  KOO  00 

1  100  00 

1  200  00 

1  000  00 

^\  fwiih-nflr   K  A 

1  9>00  f)0 

1  100  00 

noit  tiii 

00 

UUv  1/1/ 

TTovoci  JT^hn 

1  <V00  00 

000  00 

UnnvAfi   .T  Ta 

000  00 

AOO^OO 

1  100  00 

1  000  00 

.^00  00 

250  00 

OIH<j    <loft  T7 

1  ^0(t  00 

1  100  no 

1  vnn    Af  W 

1  000  00 

Qon  00 

nirffi  IVf 

AOfi  on 

7ri0  00 

1  ^00  00 

1  200  00 

Hovt  C  J 

1400  00 

ISOO  UO 

Jfnplf^rtn  \fjit»v 

1  000  00 

900  00 

1  000  00 

000  (Hi 

1  0(10  00 

QOO  00 

1  000  00 

900  00 

  MOO  00 

1,300  00 

Willey,  A.  L  

  900  00 

800  00 

1,200  00 

1,100  00 

  1,100  00 

1.001)  00 

  1,100  00 

1,000  00 

143,000  00 


139,200  00 
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Ehn  Street  —  South, 

1901.  1002. 


Carroll,  T.  E.  

••••••t* 

1700 

00 

$600  00 

450 

00 

400  00 

500 

00 

450  00 

500 

00 

450  00 

650 

00 

600  00 

600 

00 

500  00 

500 

00 

400  00 

500 

00 

400  00 

500 

00 

400  00 

JBatIj     "St •  •«>*••••**•• 

500 

00 

400  00 

•»••>««••••• 

600 

00 

400  00 

600 

00 

400  00 

500 

00 

400  00 

500 

00 

450  00 

550 

00 

450  00 

400 

00 

350  00 

900 

00 

800  OO 

t»,UO  00 

f 7,700  OO 

Elm  Street 

—  North. 

1901. 

1902. 

f950  00 

1,150  00 

1,000  00 

900  00 

750  00 

500  00 

500  00 

400  00 

600  00 

460  OO 

850  00 

650  00 

Tullj,  J.  B  

$7,150  00 

$6,000  00 

7,700  00 

Total  

. . .     $16,300  00 

$13,700  00 

Water  Stobagb  Commission.  477 
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King,  W.  L  !. 

1700  00 

#650  00 

700  00 

600  00 

600  00 

500  00 

1,450  00 

1,150  00 

900  00 

700  00 

600  00 

900  00 

800  00 

2,000  00 

1,700  00 

1,000  00 

800  00 

« 

1,000  00 

800  00 

19.950  00 

S?S.300  00 

Mygatt  Street* 


1901.  19U2, 


  11,600 

00 

11,400  00 

Viil,  Bridget  

  1,300 

00 

1,200  00 

  1,100 

00 

1,000  00 

  1,100 

00 

1,000  00 

  1,000 

00 

900  00 

Burke,  M.  M  

1,200 

00 

1,100  00 

  900 

00 

800  00 

  1,000 

00 

900  00 

  900 

00 

800  00 

  1,800 

00 

1,200  00 

  1,100 

00 

1,000  00 

  1,900 

00 

1,700  00 

  800 

00 

700  00 

  900 

00 

800  00 

  900 

00 

800  00 

  300 

00 

250  00 

  1,000 

00 

900  00 

2,200 

00 

2,000  00 

  1,200 

00 

1,000  00 

121,700 

tl9,450  00 
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Wolcott  street. 

Hand,  Patrick  

Daughton,  M  

KratkT,  L  

Kodck,  Stephen  

Gonant,  Nettie  E  


1901. 

1460  00 

400  00 

300  00 
300  00 
150  00 


11,600  00 


1002 

•400  00 

300  00 

250  00 
250  00 
100  00 


$1,300  on 


Jones,  J.  0  

Turner,  E.  A.  &  F.  J. 


1901. 

$600  00 

800  00 


1902. 

f 500  00 
700  00 


$1,400  00  f  1^0  00 


Spi'uce  Street, 

lirouosky,  W.  &  Eliza  

Ensign  Lumber  Company  •  .  •  •  

Bingliamton  Eailroad  

Labadie,  Jjaey  

Bifihop,  Fied  E  


1901. 

$400  00 

600  00 
200  00 
800  00 
700  00 


$2,700  00 


1002. 

$350  00 

500  00 
150  00 
600  00 
600  00 

$2,200  00 


Everett  Street. 

1901.  1902. 

Osgood,  H.  B                                   $1,S00  00  $1,200  00 

Osgood,  H.  B                                        600  00  500  00 

McAuliffe,  M.  &  P                                 900  00    ^  800  00 

Gorman,  Mary                                 .   1,000  00  900  00 

ganders,  E                                           800  00  700  00 

Jackson,  Wm                                   1,000  00  000  00 

Hoermer,  Charlotte                            900  00  800  00 

Sweet,  J.  M                                       800  00  700  00 

Fountain,  Mary  A                                  900  00  800  00 


Digitized  by  Google 


f 

t 


Digitized  by  G( 


» 

■ , « 


Digitized  by  Google 


Digitized  by  Google 


I 
I 


'       '   '  t 


Uigiiized  by  Google 


•t,Nr  js      '  '..1  mii<;t,_L. 

Cf>v  >c.',  n  'yoj.sv 


I.  I 


:  y     '  '  f ,  i 


Digitized  by  Google 


I 


'        C  »   "    .  .      »      .  .  .    f,  --£1-  '  > 


I 


Digiii^ca  by 


Digitized  by  Googl 


OR,  A  *ND 


Water  Stobaqb  Commission. 


479 


3901. 

1002. 

1750  00 

1700  00 

1,000  00 

900  00 

1,000  00 

900  00 

1  000  00 

goo  00 

1,000  ()() 

900  00 

1,000  00 

Qon  on 

114,050  00 

• 

Cfaines  Street, 

loni. 

1902. 

11,200  00 

11,000  00 

1,200  00 

1,000  00 

1,200  00 

1,000  00 

1,500  00 

1,200  00 

1,500  00 

1,200  00 

1,100  00 

1  000  no 

1,000  00 

900  00 

1,000  00 

AAA  AA 

900  00 

99,700  00 

Franklin  67 reef. 

1901. 

1900  00 

S700  00 

300  00 

225  00 

$1,200  00 

$925  00 

Total  amount  of  foregoing  list* . 

1454,360  00 

1409,560  00 

Bespectf ully  yours, 

A.  B.  CABMAN, 

Member  of  drnmittee^ 


A  map  of  the  city  of  Binghamton  showing  flooded  districts 
will  be  found  on  Plate  XXX. 
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The  Water  Storage  Commisiian  of  the  State  of  New  York,  Albany, 

N.  Y.: 

Ubjntlemex. —  i  beg  to  submit  to  you  herewith  a  brief  report 
or  rath^  Btatement  of  the  observations  of  those  who  wiere  as- 
sociated with  me  in  accompanying  your  honorable  body  on  the 
12th  day  of  May,  1902,  down  Onondaga  lake  and  Seneca  river  to 

the  Phoenix  dam,  and  also  the  obsePTations  made  by  myself  in 
company  of  part  of  your  honorable  body  on  September  the  first 
last  down  Seneca  rivrt*  to  the  Phoenix  dam. 

In  December,  1901,  and  February,  1902,  the  city  of  Syracuse 
and  vicinity  were  visited  with  disastroiiB  floods,  a  large  portion 
of  the  entire  dty  was  inundated,  hundreds  of  houses  were  flooded, 
some  above  the  first  story  while  many  others  sustained  severe 
diiiua^e  to  their  cellars  and  first  doors.  Upon  these  occasions 
much  !nnd  aronnd  Onondaga  lake  and  Seneca  river  in  Onondaga 
county  were  inundated  that  seldom  if  ever  overflowed  before. 

For  a  few  years  prior  heireto  there  has  been  more  or  less 
trouble  in  Onondaga  county  around  the  shores  of  the  lake  and 
along  Seneca  river  at  the  outlet  of  the  lake  to  a  much  greater 
extent  than  in  previous  years  so  that  the  i>eo|>le  of  Onondaga 
county,  oiilsuh^  of  the^e  two  j^reat  floods,  have  suffered  a  great 
deal  of  damage  by  high  water  which  they  invariably  attributed 
to  the  dam  across  Seneca  riveir  at  Phoenix. 

On  the  above  date  your  honorable  body  came  to  Syracuse  and 
was  joined  by  myself  with  a  committee  of  citizens  and  proceeded 
down  the  lake  in  a  boat  and  down  Seneca  river  to  the  Phoenix 
dam  for  the  purpose  of  making  obsciv;it  ions  and  ascertaining 
what,  if  anything,  could  bo  done  to  remedy  this  evil.  I  was  re- 
quested by  the  members  of  that  committee  to  call  your  attention 
to  the  following. 
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First. —  The  outlet^  bm  was  obsear^ed,  it  is  claimed  has  becdme 

uiirioweU  and  filled  with  dirt,  oU-.,  to  such  an  extent  that  it  im- 
pedes the  How  of  tho  watei'  into  the  Seneca  river  and  it  is  urged 
tliat  this  outlet  should  be  dredged  and  widened. 

It  is  also  contended  that  the  outlet  should  be  changed  in  such 
a  manner  that  it  will  not  flow  into  the  river  at  right  angles,  and 
that  much  difficulty  could  be  obviated  if  the  outlet  could  be  turned 
so  as  to  permit  the  lluw  of  water  down  the  river. 

It  is  also  contended  that  the  outlet  has  caui^ed  a  bar  in  Seneca 
river  which  should  be  reuioved.  and  that  at  this  point  a  bridge 
once  siMUined  the  river  and  that. there  are  large  obstructions  in 
the  way  of  abutments  or  formations  which  supported  the  bridge, 
which  impede  the  flow  of  the  river  and  which  should  be  removed. 
•  Furthermore,  it  is  contended  that  at  (laskin  rifts,  between  this 
outlet  and  tlie  Phoenix  djiiii.  the  channel  (mkc  made  bv  blasting 
rocks  for  the  purpose  of  deepening  the  water  for  canal  boats  to 
pass  should  be  widened  and  that  by  the  removal  of  these  rocks 
and  widening  and  deepening  the  channel  there,  it  would  facilitate 
the  flow  of  water  and  relieve  the  waters  above. 

It  is  also  contended  that  the  Phoenix  dam  is  a  great  obstruc- 
tion and  that  (he  flush  boards  tliat  were  placed  thereon  in  the 
summer  time  also  serve  as  obstructions  and  tend  to  back  up  and 
conjest  the  water  in  such  a  manner  that  it  obstructs  the  natural 
flow  of  the  stream. 

The  fall  from  the  outlet  of  the  lake  to  Phoenix  is  so  slight  that 
the  velocity  of  the  water  is  p'catly  reduced  by  the  dam. 

It  is  claimed  by  this  conimit ice  that  the  State  has  made  im- 
proveuieuts- at  Montezuma  and  Jacks  iiiftjs  in  this  coiintv  which 
has  caused  a  much  larger  volume  of  water  to  flow  and  that  the 
State  is  responsible  for  the  increased  flow  from  this  cause,  and 
that  this  committee  therefore  recommend  to  your  honorable  body^ 

That  the  outlet  of  Onondaga  lake  should  be  widened  and  deep- 
ened and  the  course  of  it  chan^Hi  into  Ihe  river. 

The  bar  in  the  river  just  below  the  dam  should  be  removed,  Ihe 
old  piers  and  other  obstructions  should  be  removed. 

The  river  at  Oaskin  rifts  should  be  widened  and  deepened  and 
should  provide  for  a  passage  of  overflowed  water  at  Phoenix 
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dam,  either  by  putting  In  flood  gates  and  removing  the  flush 

boards,  op  by  making  a  wide  channel  around  the  dam  on  the  west 
side  of  the  river,  through  which,  in  time,  the  high  water  surplus 
would  flow  freely. 
It  seems  to  them  that  this  should  relieve  the  situation. 

Very  respectfully  suhmitted, 

JAY  B.  ki^i:ne. 
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RocHBSTBB,  N.  T.,  May  24,  1902. 

Mr.  Hahrt  Bates,  Secretary  of  Water  Btarage  CommiuUm,  State 

Capitol,  Albany,  New  York: 

My  Dear  Mr.  Batb«. — Your  letter  of  May  23,  in  reference  to 
meetiiig  of  the  OommuHiioii  on  Xhursda^,  May  29,  instead  of 
Wednesday,  at  hand.  At  this  date,  I  am  nnable  to  say  whether 
I  shall  be  able  to  attend  the  meeting  on  either  Wednesday  or 

Thursday,  so  that  so  far  lis,  1  now  kuuw  the  change  does  not 
inconvenience  me  in  any  way. 
P.  B. — ^Letter  regarding  gaugings  herewith  inclosed. 

Yefy  sincerely  yonis, 

GEO.  W.  BAFTBB. 

BocHBSTOB,  N.  Y.,  May  24,  1902. 

Hr.  Habbt  Batrs,  Secretary  of  Water  Stwage  CammiaHon,  State 

Capitol,  Albany,  New  York: 

My  DfiAR  Mr.  Baibs. — At  the  laBt  meeting  of  the  Commission, 
I  was  appointed  a  committee  to  recommend  certain  streams  for 
ganging,  provided  the  United  States  Geological  Snrr^  should 
have^  after  the  beginning  of  their  new  fiscal  year  (July  1),  any 

funds  available  therefor.  The  following  streams,  in  addition  to 
thos<^'  now  being  gauged,  ai*e  suggested: 

1.  Ohenning  river. 

2.  Gohocton  river. 

3.  Tioga  river. 

4.  Two  or  three  stations  on  Delaware  river,  as  on  the  West 
branch,  on  the  East  branch  and  at  some  point  on  tlie  Main  branch 
— prnbab]}  at  Fort  Jervis,  or  in  that  vicinity. 

5.  Neversink  river. 

6.  Tlonghnioga  riv^. 

7.  St  Begis  river. 

8.  An  Sable  river. 

9.  baranac  river. 
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10.  Connewango  creek. 

11.  Cattaraugus  creek. 

12.  Buffalo  creek. 

13.  Onondaga  creek.   This  stream  flows  through  the  city  of 

8.via.cuse  and  in  view  of  the  fact  that  very  destructive  floods  have 
oceuiTed  tliereon,  1  think  ir  would  he  well  if  i^augings  were  made. 

With  gaugings  made  of  the  foregoing  siieiims,  Js'ew  York  State 
would  be  fairly  well  covered.  At  present  1  do  not  think  of  any 
others  which  are  of  special  importance — ^probably  it  might  be 
well  to  submit  this  letter  to  Professor  Landreth,  as  he  may  have 
some  streams  in  mind  which  it  is  desirable  to  gauge. 

At  the  present  time  gau'-iiigs  are  made  in  New  York  State  at 
sometliiug  like  forty-eight  places — a  list  of  which  may  be  ob- 
tained from  the  Beport  on  Gaugings  in  the  Beport  of  the  State 
Engineer  and  Surveyor — and  in  case  the  Geological  Surrey  should 
see  fit  to  make  gaugings  at  the  stations  just  suggested,  there 
would  be  more  than  sixty  stations  at  which  gaugings  are  regularly 
made.  In  order  to  show  liow  this  work  has  increased  iu  the  State 
of  i«ew  York  it  may  be  meutioued  that  the  following  stations 
were  established  either  in  connection  Mith;  the  deep  waterways 
work  or  on  the  Hudson  storage  surveys : 

GAUGING  STATIONS. 

1.  Seueca  river  at  Ualdwinsville. 

2.  Oswego  river  at  Fulton. 

3.  (Jhitteuango  creek  at  Bridgeport. 

4.  Oneida  creek  at  Kenwood. 

5.  Wood  creek  near  mouth. 

6.  Pish  creek,  west  branch,  at  McConnellville. 

7.  Fish  creek,  east  branch,  above  J'oiut  roek, 

8.  fcsalmon  river,  about  one  mile  above  falls. 

9.  Mohawk  river  at  Bidge  M\\\». 

10.  Nine  Mile  creek,  one  mile  below  Btittsville. 

11.  Oriskany  creek,  State  dam,  Oriskany. 

12.  Oriskany  creek  at  Coleman. 

13.  Sautpioit  creek  at  New  York  Mills. 

14.  West  Canada  creek  at  31iddleville. 

15.  Mohawk  river  at  Little  Falls, 

ft 
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16.  East  Canada  creek  at  Doigeville. 

17.  Garoga  creek,  three  miles  above  mouth. 

18.  Cayadutta  creek  below  Johnstown. 

19.  Schoharie  creek,  State  dam.  Fort  Hnntar. 

20.  Mohawk  river  at  Rexford  Flats. 

21.  Hudson  river  Mt  Fort  Edward. 

22.  Schi'oon  river  at  Warreiisburg. 

A  station  on  the  Hudson  river  at  Alechanicville  was  estab- 
lished by  The  Duncan  Company  in  1887,  and  with  the  exception 
of  Sundays,  the  gaugings  have  been  kept,  I  think,  continuously 
from  that  time  to  the  present.   A  station  on  Black  river  at  Hunt- 

ingtcmville  waii  establislR'd  l>y  the  Water  Conimissioners  of 
Watertown  in  1897.  For  various  reasons  some  of  the  stations  in 
this  list  have  been  abandoned,  although,  if  I  remember  rightly,  it 
was  understood  when  they  were  taken  over  by  the  U.  S.  Geological 
Survey  that  gaugings  be  kept  up  at  them  for  a  number  of  years. 
However,  it  is  undoubtedly  true  that  some  of  them  were  not 
locate<l  at  the  l)e8t  points.  My  ]>apt  of  the  deep  waterways  work 
WHS  all  conchided  in  one  year,  and  it  was  impossible  to  iK'rsoually 
supervise  the  selection  of  most  of  these  stations.  There  is  fre- 
quently considerable  time  required  in  ord^  to  find  the  best  place 
on  a  stream— especially  where  there  is  a  choice — and  I  venture 
to  impress  upon  the  Geological  Survey  the  importance  of  thor- 
oughly examining  possible  locations  before  tiTi;ill\  selecting  one. 
I  think,  also,  that  where  fairly  good  dams  exist,  gaugings  can  be 
made  moi'e  satisfactorily  at  such  dams  than  at  any  other  point. 
A  dam  is  in  elf  ect  a  weir,  and  as  the  result  of  the  experiments  at 
Cornell  Vniv&nitj,  recorded  in  the  paper  On  the  Flow  of  Water 
Over  Dams,  of  which  you  have  a  copy,  we  now  have  a  series  of  co- 
ellicicnts  applying  to  different  forms  of  dams  through  which,  pro- 
vided the  dam  is  fairly  regular,  it  seems  to  me  on  the  whole,  more 
accurate  gaugings  can  be  made  than  by  any  other  method,  but 
means  should  be  assured  for  the  free  admission  of  air  under  the 
nappe,  as  otherwise  there  may  be  an  error  of  10^  or  in  extreme 
cases,  sometimes  even  more. 

i'robably  one  reason  why  the  Geological  Survey  has  not  made 
gaugings  continuously  at  the  stations  originally  selected  is  be- 
cause of  believing  that  the  current  meter  is  a  more  accurate  in- 
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stminent  than  I  aui  disposed  to  conci  de  it  to  be.  It  seems  to  me 
that  the  current  nieter  is  only  really  useful  when  the  following 
conditions  obtain : 

(1)  A  smooth,  uniform  channel  for  a  considerable  distance  on 
either  side  of  tlie  point  selected. 

(2)  Considerable  depth  at  the  point  selected  and  for  several 
hundred  feet  to  either  side. 

(3)  Smooth  bottom  of  either  fine  sand,  hard  earth  or  very  fine 
gravel. 

(4)  That  the  current  be  positive  and  of  some  little  velocity 

throughout  the  whole  section. 

New  York  streams  as  a  whole  do  not,  except  rarely,  answer  to 
these  conditions.  They  are  usually  shallow,  rapid  flow  in^^,  and 
frequently  encumbered  with  boulders.  The  result  is  that  current 
meter  observations  are,  on  most  of  our  streams,  practically  of 
little  valne^they  are  at  times  from  IdOf  to  200^  in  error.  So 
far  as  most  streams  in  New  York  State  are  concerned  it  seems 
to  me  the  cui  rent  meter  should  not  be  used  except  as  a  last  resort. 
Even  under  the  most  favorable  conditions  in  this  State  it  is 
doubtful  if  the  correct  flow  within  or  30j^  can  be  obtained 
witiL  the  current  meter.  When,  there  axe  no  dams  on  a  stream 
the  current  meter  is^  of  course,  the  proper  instrument. 

At  one  time  and  another  I  have  had  occasion  to  examine  the 
printed  record  of  every  gauging  made  by  the  U.  S.  Qeolo^cal 
Survey,  and  I  have  gone  through  their  reports  from  the  begin- 
ning very  carefully,  examining  their  records,  and  in  doing  this 
the  most  striking  thing  is  the  absence  of  long  records.  A  record 
will  continue  for  two  or  three  years  and  then  suddenly  stop,  to  be 
continued  again  a  year  or  two  later.  It  is  an  interesting  fact 
that  the  long  records  of  gangiiigs  which  exist  in  tliis  country 
have  IxMMi  largely  made  by  private  ])arties.  I  think,  therefore, 
that  it  ought  lo  be  impressed  upon  the  Survey  that  these  records 
should  be  kept  up  continuously,  for  a  considerable  number  of 
years— probably  t^  or  twenty  years  is  not  too  long.  There  may, 
of  course,  be  difficulties  about  the  Survey's  insuring  an  appro- 
priation for  this  work,  and  possibly  this  difficulty  has  interfered 
with  it  in  the  past,  and  of  conrse  I  do  not  wish  to  be  understood 
as  saying  that  records  should  be  kept  up  which  are  beyond  the 
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control  of  the  Survey,  but  merely  to  indicate  that  a  fixed,  settled 
policy  should  be  determined  upon  and  the  records  kopt  for  a  long 
eiioiigii  Lime  to  reveal  the  peciiIiarUies  of  evory  sti'eain. 

I  am  aware  that  different  opinions  iiave  been  express(^  about 
the  cuiTent  meter,  and  that  engineers  have  extolled  it  as  an  in- 
strument of  considerable  precision.  Kevertheless,  I  believe  that 
it  has  been  over-estimated  and  the  experience,  at  any  rate  in 
New  York  State,  with  shallow^  rock-bottom  streams,  shows  that 
it  is  a  very  inaeciirate  instruitient. 

As  some  of  the  thiuys  herein  stated  may  ajipear  to  the  Oouiiiiis- 
sioii  as  possibly  a  little  radical,  1  may  say  that  they  are  the  result 
of  fairly  extended  experience.  As  is  known  to  some  members  of 
the  Commission,  my  expmence  in  gaoginga  is  quite  extensive 
and  what  is  stated,  therefore,  is  not  entirely  a  crude  view,  but  is 
the  result  of  study,  and  as  such  1  wish  tlie  members  of  this  Com- 
mission  to  take  it.  Possibly  soint  other  euji;ineer  member  of  the 
Commission  may  be  able  to  suggest  something  on  these  lines 
which  I  have  not  thought  of. 

Very  sincerely  yours, 

GEO.  W.  EAFTEB. 

•  • 

BocHBSTBB,  N.  Y.,  May  20,  1902. 

Mr.  Harey  IUtks,  l^Lvretary  of  Watar  titoragc  Commission,  State 
Capitol,  Albany,  New  York: 

■ 

My  DisAB  Mb.  Bates. —  I  return  herewith  the  copy  of  minutes 
of  the  meeting  of  the  Commission  held  May  12,  1902,  with  slight 
correction.   I  do  not  quite  understand  the  third  paragraph  from 

the  end,  on  second  page,  beginning,  "  Upon  muLion  Professor 
Landreth  was  added  to  the  committee  on  gauges.''  I  did  not 
know  of  any  such  committee  being  appointed  and  do  not  quite 
see  to  what  this  relates. 

You  have  not  yet  returned  me  my  letter  in  regard  to  the  U.  S. 
Geological  Survey's  gauging  stations.  The  letter  to  which  1 
refer  is  dated  May  15,  l!)t>l\  aud  contains  a  list  of  twenty  iour 
gauging  stations,  at  bottom  ol  lirst  page  and  top  of  second.  If 
you  will  send  this  letter  back  by  i*etum  mail  X  shall  be  greatly 
obliged. 

Very  sincerely  yours, 

GEO.  W.  BAFTEB. 


Digitized  by  Google 


488  BiSPOBT  OF  THE  ISdSW  YOBK  Statb 

BocHBSTBBy  N.  Y,,  Map  15,  1902. 

Mr.  Harry  Bates,  Sevretary  of  Water  Hiuraye  Commission,  Office 
of  Fish,  Forest  and  Gama  Commission,  Albany,  New  York: 

My  Dbab  Mb.  Bates. —  Mr.  James  McClintock,  of  Bochester^  has 

applied  fur  a  poBitiou  during  the  summer  with  the  Water  Storage 
Conuuission  iiivcsti^ialing  flood  flows  on  the  various  streams.  He 
is  a  young  man,  no^^  in  college,  lilting  himself  for  an  en^pneering 
oareer,  and  persoDally  known  to  me  to  be  exoeedinglj  active  as 
well  as  yeiy  bri^t.  I  think  there  is  no  doubt  about  his  abili^ 
to  do  the  small  amount  of  instrumental  work,  under  the  direction 
of  liie  meinberB  of  the  Commission,  required  for  obtaining:  the  data 
in  regju'd  U)  Hood  flows,  etc.,  referred  to  in  another  letter,  and  I 
wish  to  suggest  his  name  to  the  ITonorabie  State  Engineer  and 
Surveyor  as  a  proper  man  to  detail  for  such  work,,  the  more 
especially  because  be  is  willing  to  work  for  f75  a  month,  and 
necessary  expenees.  Please  take  this  matter  up  with  the  State 
Engineer  at  youi*  eaidiest  couvenienee. 

Ver^  siueerely  yours, 

GEO.  W.  BAFT£3R. 

BocHESTEE,  j;.  Y.,  May  15,  1902. 

Mr.  Habby  Batbs,  Secretary  of  Water  Storage  Cornmiaaion,  Office 
of  Fish,  Forest  and  Chime  Commission,  Albany,  New  York: 

My  Dear  Me.  Bates. — At  the  {Syracuse  meeting  of  the  Water 
Storage  Commission,  it  was  pretty  well  concluded  that  the 
various  sub-committees  gather  data  particularly  with  reference 
to  extreme  floods  in  the  several  streams  of  the  State.  For  this 
purpose,  certain  data  should  be  gathered,  substantially  as  follows : 

(l  l  Tlie  gauging  of  floods  will  necessarily  be  made  at  dams 
and  from  flood  marks  that  can  Ik*  found  on  the  ground,  or  bv 
talking  with  people  in  the  vicinity.  For  this  purpose,  an  ac- 
curate croBS-section  of  the  dam  should  be  made  similar  to  the 
cross-sections  In  this  paper.  On  the  Flow  of  Water  Over  l^anis, 
pa^  303-312,  inclusive.  8uch  cross  section  will  iKimii  of  ap- 
l)lying  the  proper  coefliciem  liom  the  Cornell  University  experi- 
ments to  the  said  dam. 
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(2)  Examination  should  be  made  as  to  whether  means  are 

perfect  1\  assured  toi-  admitting  air  under  the  dam,  as  on  whether 
or  not  a  sutiicieDcy  of  air  is  admitted  will  depend  the  flow  within 
a  range  o£  about  10)^. 

(3)  An  accurate  measureiiient  of  the  length  of  crest  should  be 
made.  For  this  i)urpo8e,  until  the  water  Ihm  udifs  low  dui'iiig 
the  summer  son  son,  an  engineer  with  each  party  will  usnaliy 
be  required.  This^  however,  need  not  be  a  very  expensive  man  — 
f  65  a  month  will  usually  be  sufficient. 

(4)  A  short  distance  above  the  dam,  wherever  a  uniform  chan- 
nel may  be  found,  a  cross-section  of  the  stream  should  be  made  in 
order  to  estimate  velocity  of  approach.  During  flood  flows  this 
may  amount  to  as  much  as  five  or  six  linear  feet  per  second  and 
will  materially  influence  the  discharge,  especially  on  a  dam  of 
considerable  leugUi. 

(5)  If  the  dam  is  at  all  irregular^  a  good^  careful  profile  of 
the  same  should  be  made  in  order  to  subdivide  it  into  a  number  of 
level  sections,  as  explained  in  the  ])aper,  On  the  Flow  of  Water 
Over  Dams.  A  working  engineer  Mill  also  be  re(j[uired  for  (4) 
and  (5). 

(0)  In  case  there  are  no  dams  on  the  streams,  information  as 

to  flood  discharge  may  still  be  obtained  by  taking  a  cross-section 
and  ohlaininc  from  in  the  vicinity  information  as  to  tlood 

marks  at  two  or  three  places.  For  this  purpose,  a  uniform  re^ich 
of  river  of  considerable  length  should  be  selected.  The  flood 
marks  at  two  or  three  places  will^  of  course,  give  an  approximate 
idea  of  the  surface  slope. 

Possibly  some  other  engineer  member  of  the  commission  may 
be  able  to  suggest  some  little  detail  which  lias  not  occurred  to 
me.  I  wish,  therefore,  you  would  be  good  enough  to  submit  this 
letter  to  the  engineer  members  for  comment  and  criticism. 

Very  sincerely  yours, 
r  .     '  GEO.  W.  BAFTEB. 
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Rochester,  N.  Y.,  Juno  1902. 

Mr.  Harry  Bates,  Secretary  of  Water  Storage  Commission,  State 
Capitol,  Albany,  New  York: 

Mt  dbab  Mb.  Bates. — Your  letter  of  June  3,  at  hand.  I  here- 
with return  the  voucher,  made  out  with  itemsy  as  required. 

I  am  tliiiikiug  of  goinjr  out  and  doing  some  work  hi  District 
No.  2,  next  week,  provided  you  get  tbe  map  thereof  lo  me  in  time. 

I  do  not  think  I  have  any  corrections  to  make  in  the  minutes 
of  the  last  meeting,  as  sent  a  few  dajs  ago. 

Very  sincerely  yours, 

GEO.  W.  BAFTEB. 
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Mr,  Chairman  ami  Qentlcimn  of  the  Storage  Commission: 

I  ani  here  tu  present  llie  quesiiuii  uf  a  j;re;iter  Htorapro  ciijtiu  il y 
for  Owasco  lake,  for  a  better  supply  of  water  for  the  fet^dea:  of 
the  Erie  canal,  and  also  for  the  prison  dam  at  Auburn.  Of  course, 
it  is  well  known  to  the  commission  that  Owasco  lake  is  situated 
two  and  one- half  miles  south  of  the  center  of  Auburn^  and  that 
the  outlet  to  this  lake  pa.sses  thron^li  the  city  down  to  the  village 
of  Port  Uyron,  whric  il  is  nn  iiiipoi  iaiil  feeder  to  th<»  Isrie  (  aiiaL 
It  supplies  the  water  tor  I  lie  i*ort  li^rou  level,  into  which  it 
empties  directly,  and  also  for  the  Montezuma  leve*],  which  is  just 
west  of  where  it  enters  the  canal.  The  I'ort  Byron  level  is  10.014 
feet  higher  than  the  Montezuma  level ;  and  the  level  east  of 
Jordan  to  Syracuse  is  5.580  feet  higher  than  the  Port  Byron  level. 
The  fe<Hler  for  the  Jordan  and  Syracur^'  le\el  is  the  outlet  of 
Bkaueateles  lake,  of  which  1  shall  spi^k  more  at  length  hereafter. 

The  waters  of  the  Owasco  outlet  fall  about  one  hundred  and 
fifty  feet  in  passing  through  the  city  of  Auburn,  and  the  power 
here  is  fully  utilized.  North  of  Auburn  very  little  is  used  until 
you  get  to  the  State  dam  at  Port  Hy ron  which  supplies  the  feeder, 
although  the  fall  north  of  tlie  <  it\  is  s(nnething  ()vor  one  hundred 
and  fifty  feet.  The  State  has  a  dam  on  the  outlet  adjoining  the 
prison  with  a  fall  of  five  or  six  feet,  the  power  from  which  was 
formerly  let  with  contracts  under  the  contract  system,  and  which 
has  latterly  been  utilized  by  the  Btate  in  supplying  electric  lights, 
water  and  other  power  for  the  prison.  Thus  the  State  is  doubly 
interested  in  the  storage  suppiy  (.1  wan  r  at  the  lake  for  the  use 
of  the  canal  and  the  use  of  the  prison  dam. 

The  importance  of  the  preservation  of  this  storage  supply  was 
well  understood  early  in  the  last  century,  and  measures  have  been 
,  taken  from  time  to  time  to  improve  the  lake  as  a  reservoir  in 
order  io  get  a  constant  flow  of  water  during  the  dry  seasons  of 
the  year. 
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In  January,  1830,  Henry  Polhemus,  Asaph  D.  Leonard  and 
Allen  Warden  gave  public  notice  of  their  intention  to  apply  to 
the  legislature  for  an  act  authoriaing  them  to  erect  a  gate  in 
the  outlet  near  the  lake  to  maintain  an  ayeragQ  depth  of  water  at 
the  foot  of  the  lake  of  twenty  inches  during  the  entiie  jear. 

The  organisation  of  the  Anbnm  and  Owaaco  Canal  Company 
contemplated  the  use  of  the  outlet  between  the  upper  dam  and 
lake  for  navigation  and  hydraulic  privileges  and  from  the  upper 
dam  northward  a  canal  for  like  purposes  on  each  side  of  the 
outlet.  The  outlet  was  to  be  excavated  sufficiently  to  secure  four 
fleet  of  water  by  the  Auburn  and  Owasco  Canal  Company  who 
proposed  to  deepen  the  outlet  four  feet  as  appears  by  the  deed  to 
the  Auburn  Woolen  Company,  March  1,  1847,  in  which  the  right 
was  grantt^d  to  said  ^\  oolen  Company  of  drawing  down  the  water 
of  the  upper  dam  whenever  the  water  waa  low  in  the  outlet,  pro- 
viding that  it  by  its  agents  should  deepen  the  bed  of  the  stream 
above  the  last  named  point,  that  there  should  be  a  flow  four  feet 
in  depth  from  the  lake.  In  1847  the  olBcers  of  the  Woolen  Company, 
Josiah  Barber  and  William  Beach  &  Co.,  undertook  the  work 
of  executing  this  impru\  ement;  the  channel  above  the  upper  dam 
was  improved  by  the  excavation  of  rock  and  i*eraoval  of  obstruc- 
tions and  the  bar  in  the  lake  was  cut  through  from  the  old  outlet 
to  deep  water  above  under  the  supervision  of  Eng.  E.  P.  Williams. 
Files  were  driven  on  each  side  to  hold  planking  to  prevent  the 
sand  from  again  finding  its  way  into  the  channel.  It  was  soon 
found  that  this  was  a  failure  from  the  action  of  the  ice  and  tlie 
treacherous  nature  of  the  bar.  yine  thousand  dollar f?  were  ex- 
pended in  this  work  of  which  sum  the  State  subsequently  paid 
one  thousand  as  its  share  of  the  benefit  at  the  prison  dam. 

It  is  believed  that  |25,000  was  expended  by  the  mill  owners 
previous  to  1852  on  this  improvement  of  the  Owasco  outlet. 

Between  the  years  1852  and  1874,  inclusive,  between  fifty  and 
sixty  thousand  dollars  were  expended  upon  this  improvement, 
one-third  of  which  sum  is  said  to  have  been  paid  by  the  mill 
owner?. 

The  State  engineer  and  surveyor,  McAlpin,  made  a  survey  and 
report  to  the  legislature,  which  was  completed  in  1852,  for  the  . 
iiiji  lovement  of  the  storage  capacity  of  Owasco  lake.    He  esti- 
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mated  that  the  rain  fall  of  the  watershed  of  tbiB  lake  was  35.6 
inches  per  annum;  and  from  this  he  made  the  deduction  that 
f orty-llTe  per  cent,  of  thiB  rain  fall  paaaed  through  the  outlel^ 
the  remainder  being  lost  in  evaporation  and  from  absorption  bf 
the  earth.  He  concluded  that  the  flow  of  water  down  the  outlet 
was  equal  to  8541  cubic  feet  per  minute.  This  estimate  is  con- 
trary to  the  experienre  of  the  mill  owners  who  know  now  thajt 
the  flow  was  much  gieater. 

Thb  commiaaion  will  recollect  that  the  city  of  Bjrwaote  haa 
been  granted  the  right  and  now  obtains  its  entire  water  supply 
from  8kaneatele8  lake,  which  lies  east  of  Owasco  lake  some  eight 
mileS;  and  is  a  feeder  to  the  Jordan  and  Syracuse  level  of  the 
canal.  The  condemnation  of  the  use  of  this  water  for  the  pur- 
pose of  the  city  of  Syracuse  gave  rise  to  much  litigation,  and  the 
facts  in  regard  to  the  rainfall  and  the  flow  of  water  were  most 
thoronghly  investigated.  It  was  found  that  the  town  of  Homer,  in 
Cortland  county,  was  a  portion  of  the  watershed  of  Skaneateles 
lake;  that  its  mean  elevation  was  elefren  hundred  feet  and  that 
the  rainfall  for  a  period  of  thirty-ei^ht  years  averaged  45.14 
inches  per  year.  It  appears  that  Engineer  McAlpin  made  his 
estimate  of  the  rain  fall  at  the  city  of  Aubnm,  which  is  35.6  inches 
per  year,  and  where  the  elevation  is  seven  hundred  feet,  or  fonr 
hnndred  feet  less  than  that  of  Homer.  As  a  matter  of  fact  the 
watershed  which  fnratehes  Owasco  lake  is  much  higher  than  the 
elevation  of  the  city  of  Anlmrn.  The  lake  itself  is  higher  than 
the  city.  The  mean  elevations  of  the  towns  of  Moravia,  Venice, 
Genoa,  Bummerhill,  Sempronius  and  !Niles,  all  of  which  con- 
tribute large  areas  to  the  watershed  of  Owasco  lake,  is  twelve 
hnndred  feet.  8o  that  it  would  seem  that  the  rain  fall  in  the 
watershed  of  Owasco  lake  is  greater  than  the  rain  fall  in  the 
watershed  of  Skanea teles  hike. 

It  was  proven  in  the  litigation  in  regard  to  the  water  supply 
of  the  city  of  Syracuse  from  Skaneateles  lake  that  the  entire 
watershed  of  the  lake  was  sixty  square  miles.  The  city  of 
Syracuse  proved  and  contended  that  the  flow  of  water  per  minute 
ftom  the  outlet  did  not  exceed  6,600  cubic  feet  per  minute,  while 
the  mill  owners  contended  and  ])r()(lnced  evidence  to  show  that 
it  exceeded  this  amount  by  a  thousand  cubic  feet.   Taking  this 
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as  ii  fair  average,  it  is  safe  to  assume  that  the  flow  of  water  in 
the  Skaiieateles  outlet  is  at  least  six  thousand  cubic  feet  iter 
minute,  but  the  watershed  of  the  Owasco  lake  api>eai*s  by  the 
U.  S.  Geological  Survey  to  cover  two  hundred  and  eight  square 
miles  ic eluding  the  lake.  A  recent  survey  made  under  the  direc- 
tion of  the  Engineer  Professor  of  Cornell  University  proved  that 
the  w  aterehed  contained  at  least  one  hundred  and  ninety  square 
miles.  Supi)omng  that  it  was  not  nioi-e  than  three  tiiuc^s  as  larj!;o 
as  the  watershed  of  Skaiiea teles  lake,  viz:  one  hundred  and 
eighty  square  miles,  the  flow  of  water  into  the  Owaseo  outlet 
would  lie  equal  to  eighteen  thousand  cubic  feet  per  minute,  or 
about  two  and  one-half  times  as  gi*eat  as  that  estimated  by 
HcAlpIn  in  his  survey  of  1852. 

Estiniaiing  then  the  tlow  of  water  at  S.541   cubit'   feet  p^'i- 
minute,  McAlpin  reported  a  plan  of  iniprovenieut    whit  li  lie 
claimed  would  preserve  all  this  flow  of  water  and  allow  it  to 
flow  regularly  through  the  outlet  at  the  rate  of  8,541  cubic  feet 
per  minute  the  year  round.    At  that  time  the  improvements 
made  by  Barber  and  others  for  the  Auburn  and  Owasco  Canal 
Company  had  all  been  obliterated  b.v  the  luovenieut  of  the  ice 
and  water  in  the  lake  and  the  sand  bar  was  then  tilled  up  at  the 
mouth  of  the  outlet.    McAlpin  recoinmended  the  cutting  of  a 
new  channel  at  a  point  in  the  outlet  fully  one-half  a  mile  below 
the  bar  in  the  lake  directly  to  the  lake  itself  and  through  the 
sand  bar  and  the  clearing  out  of  the  outlet  at  that  time  down  to 
what  is  known  as  the  up|)er  dam.    He  recommended  that  this 
eli..iHu  1  should  be  at  least  four  feet  in  depth,  and  that  the  boij^ht 
of  the  upper  dam  should  be  increased  by  the  use  of  dush  boiirds 
to  the  extent  of  eighteen  inches.    lie  estimated  that  there  should 
be  a  depth  of  at  least  three  feet  of  water  for  the  purpose  of  con- 
veying the  water  from  the  lake  to  the  dam  and  that  he  would 
thus  give  the  lake  an  additional  storage  capacity  of  two  and 
one-half  feet.    T'pon  the  strength  of  this  rej)ort  the  owners 
wei-e  induced  to  take  hold  with  the  State  and  contribute  toward 
the  expense  for  this  improvement.   The  flush  boards  wes«  put 
upon  the  dam  and  the  channel  was  cut  and  the  banks  on  each 
side  through  the  sand  bar  into  the  lake  were  protected  bv  ri{i- 
rapping.   This  improvement  was  completed  finally  in  about  the 
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year  1855.  In  1808  ili<»  Caual  romniissiuii  decided  to  add  six 
inches  to  the  height  of  the  dam  by  MuBh  boards,  using  a  tiush 
board  two  feet  in  width  instead  of  eighteen  inches^  and  rauung  the 
water  in  the  lake  to  that  extent,  thus  giving  a  clear  gain  of  mter 
altogether  bj  both  improTements  of  three  feet.  He  decided  also^ 
after  careful  sorveys^  that  this  increase  of  height  of  the  dam 
would  not  increase  the  height  of  the  water  in  the  lake  bc,)ODd  its 
original  height  befoi^  the  channel  was  cut  and  that  no  damage 
would  be  done  to  the  lands  of  the  people  at  the  head  of  the  lake 
or  bordering  upon  the  lake.  After  this  improvement  was  made^ 
801U6  twenty-two  claims  were  filed  for  damages.  It  was  stip- 
ulated in  all  these  claims  that  the  award  made  in  the  case  of 
Seymour  J.  Fordyco,  whose  claim  was  to  be  tried,  should  be  the 
basis  of  the  deeisiou  aud  binding  upon  each  of  the  other  claims 
in  the  case.  His  claim  was  tried  and  evidence  taken  for  nearly 
a  week.  After  eaieful  consideration,  the  Canal  Appraiser  de- 
cided that  no  damage  had  been  done  to  his  lands  and  awarded 
him  nothing.  He  appealed  to  the  Canal  Board  where  the  case 
was  finally  affirmed.  In  1871,  Canal  Commissioner  Wright, 
having  this  section  in  charge,  made  a  report  to  the  legislatui'e 
which  will  be  found  in  Assembly  Document  Ko.  6  of  1871,  in 
which  he  stated  among  other  things  the  following: 

The  Owasco  lake  improvement  is  now  completed  and  renders 

the  water  of  that  lake  available  to  a  point  thiwi  feet  below  the 
ordinary  stage  during  Die  season.  It  is  liable  to  be  wholly 
etnyitied  as  a  reservoir  in  any  year  of  low  water,  as  was  its  con- 
dition last  year  (1870)  and  the  canal  but  partially  supplied  from 
that  source ;  in  which  case  the  Port  Byron  level  must  be  supplied 
by  drawing  through  the  canal  f^om  the  Jordan  level.  More 
water  can  be  obtained  from  the  Owasco  lake  however,  by  raising 
the  dam  at  the  foot  (of  the  lake)  and  converting  it  into  a  reser- 
voir by  thus  raising  the  surface.  I  have  ordered  a  survey  and 
estimate  to  be  made  of  the  cost  of  raising  the  dam  to  such  a 
height  as  will  retain  and  hold  the  water  of  the  lake  at  a  point 
two  and  one-half  feet  higher  than  at  present. 

Thus  it  will  be  seen  that  Canal  Commissioner  Wright,  after 
careful  surveys  in  1871,  recommended  precisely  what  the  mill 
owners  recommend  to-day  and  what  1  am  here  to  advocate,  the 


Digitized  by  Google 


496  Report  of  thk  Kew  Yoek  State 

raiedng  of  the  lidght  of  the  lake,  or  the  raising  of  tlie  flaw  from 
the  lake,  two  and  one-half  feet;  T  wonld  suggest  three  feet^  by 

adding  two  feet  to  the  height  of  the  dam  and  by  lowering  the 
channel  another  foot.  This  would  uuike  an  additional  stornge 
Of  throe  feet,  or  just  double  that  proposed  by  lOngineer  McAlpin 
in  1852.  The  legislature  adopted  Mr.  Wright's  plan  and  passed 
the  following  law  in  the  session  of  1871 : 

Chapter  930,  Laws  of  1871 

The  sum  of  rifteen  hundred  dolhirs  is  hereby  appropriated  for 
the  construction  of  a  bulkhead,  or  oilier  adequate  structure  in  or 
upon  the  outlet  of  Owasco  lake  for  the  purpose  of  storing^  water 
in  the  Owasco  lake  for  canal  purposes.  Baid  sum,  or  so  much 
thereof  as  may  be  necessary,  to  be  expended  by  and  under  the 
direction  of  the  canal  commissioner  in  charge  of  the  middle 
division  of  the  Erie  canal. 

Tlie  c-anal  board  was  abolished  in  .lannary,  1872.     Mr.  Shan- 
ahaii  took  control  of  the  eannls  as  superintendent  of  public 
works.    Instead  of  carrying  out  ihe  plan  of  Commissioner 
Wright,  he  adopted  the  plan  of  keeping  the  flush  boards  of  the 
dam  at  the  height  of  two  feet  the  year  round  instead  of  placing 
them  there  only  during  the  summer  months  as  had  been  done 
hitherto.   He  maintained  these  flush  boards  at  that  lif  i-ht  for 
a  period  of  twelve  years,  until  1881.    At  times  durinjj:  ihc  winter 
with  these  flush  boards  there  was  iJiree  feet  six  inches  of  water 
flowing  over  the  top  of  the  liush  boards,  for  at  flood  times  the 
lake  has  been  known  to  be  seven  or  eight  feet  higher  than  at 
mean  water.   It  was  at  one  time  during  this  period  that  the  per- 
son in  charge  removed  the  flush  boards  and  opened  all  the  waste 
gates  of  the  upper  dam  letting  the  water  down  in  torrents.  This 
destroyed  the  State  dam  and  did  iiiiioh  damage  to  several  private 
dams  n])oii  the  stream.    Mr.  David  ^\  ri<;ht,  who  owned  a  farm  at 
llu'  he;id  of  the  lake,  brought  an  action  first  against  Nelson  B. 
Eldi-ed  in  favor  of  his  tenant,  one  Shaver.   In  the  defense,  among 
other  things,  there  was  raised  the  point  that  Eldred  was  simply 
acting  for  the  State  and  could  not  he  held  individnallv  lial>ie. 
It  was  also  proved  in  this  case  that  the  water  was  not  hi^Iser 
with  the  Hush  boards  than  it  was  before  the  Stale  made  any  im- 
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pzovementB  in  the  deepening  of  the  channel,  etc.  This  case  will 
be  found  reported  in  114  N.  Y.,  at  page  236.   Defeated  in  this 

Mr.  Wright  brou^'Jit  an  action  against  Mr.  ISiianaliaii,  ike  super- 
intendent of  public  works,  for  an  injunction  requiring  him  to 
remove  the^e  tlush  boards  and  also  for  damages.  This  case  went 
to  the  Court  of  Appeals  and  Mr.  Wright  finally  recovered  on  the 
ground  that  Shanahan  had  no  right  to  keep  the  flash  boards  on 
the  dam  or  to  put  them  on  while  the  water  was  flowing  oyer  the 
dam  at  a  greater  height  than  two  feet  above  the  crest  of  the 
dam  without  the  flush  boards.  This  case  will  be  found  rei)ortod 
in  149  N.  Y.,  at  page  495.  But  llie  court  also  decided  that  the 
State  was  entitled  to  maintain  the  flush  boards  at  the  height  of 
two  feet  above  the  dam  at  all  times  when  the  water  was  not 
higher  than  the  top  of  flush  boards. 

So  it  has  come  about  that  this  improvement  recommended  by 
Commissioner  Wright,  and  approved  bv  the  legislature  in  1871, 
has  never  been  made,  while  there  is  an  increased  necessity  for 
the  use  of  the  water.  The  improveiaeut  by  McAlpin  coiitcinplalcd 
a  channel  twenty-live  feet  in  width  at  the  bottom.  This  the  State 
h:^s  never  obtained,  although  it  approximated  towards  it  when 
the  improvement  was  first  contemplated  in  1856.  Of  course,  the 
sands  have  been  drifting  into  the  channel  from  time  to  time  and 
the  State  has  made  appropriations  to  remove  them.  Formerly 
the  contractor,  for  his  own  convenience,  dumped  the  sand  be- 
tween the  walls  of  the  channel,  on  either  side  so  that  thev  soon 
diiTied  back  into  the  center  of  Ihe  channel,  and  the  money  ex- 
pended waa  entirely  lost  to  the  State.  Latterly  they  have  been 
pumping  the  sand  out  of  the  channel  and  discharging  it  b^ond 
the  walls. 

The  riprap  wall  proved  insufficient,  the  ice  breaking  through 

it  and  the  sand  coming  in  on  either  side  into  the  channel.  Lat- 
terly the  State  has  built  a  heavy  stone  wall  ur)on  one  side  and 
driven  a  row  of  piles  upon  the  other,  which  seems  at  present  to 
furnish  adequate  protection. 

The  use  of  water  in  the  city  of  Syracuse  with  its  large  in- 
creasing population  from  year  to  year,  of  course,  becomes  much 
greater,  so  that  it  now  seriously  threatens  the  Skaneateles  outlet 
as  a  feeder  to  the  Jordan  level.    It  is  understood,  (ihe  State 

Digitizca  by  Gu^.' . 


198 


Bepobt  or  THE  New  York  State 


engineer  will  know  much  better  than  I  as  to  the  fact,)  that  a 

survey  has  been  made  for  the  purpose  of  lowering  the  Jordan 
level  and  increasing  the  level  between  Port  Bjron  and  Jordan  so 
that  the  entire  level  could  be  fed  from  the  Owasco  outlet  as 
well  as  the  level  in  the  city  of  Syracuse  which  is  lower.  Surveys 
made  before  by  the  State  and  by  indlTiduaJs  have  clearly  shown 
and  it  was  reported  to  the  legislature  by  Canal  Commissioiier 
Wright  that  an  increase  in  the  height  of  the  upper  dam  wonld 
not  damage  the  lands  bordering  on  the  lake  to  an  extent  ex- 
ceeding one  hundred  acres  to  every  foot  of  increase  in  the  height 
of  the  dam.  I  think  there  can  be  no  doubt  as  to  the  accuracy 
of  these  surveys. 

The  reason  for  the  inaccuracy  of  Surrejor  McAlpin's  eKitimate 
of  the  flow  of  water  arises  from  three  facts,  which  he  seems  to 
have  failed  to  take  into  account.  He  estimated  the  rain  fall  at 

Auburn,  which  is  between  four  and  five  hundred  feet  below  the 
mean  level  of  the  watershed  of  Owasco  lake.  The  higher  level 
would  show  at  least  ten  inches  of  additional  rain  fall.  He  failed 
to  take  into  consideration  the  character  of  the  soil  in  this  water- 
shed, much  of  it  being  rocky  and  impervious  to  water.  He  failed 
to  take  into  consideration  the  amount  of  water  held  back  in 
snow  and  ice  in  the  spring  time,  some  of  it  not  reaching  the 
8ti*eams  flowing  into  tlie  lake  until  the  latter  part  of  May  in  each 
year.  He  also  nia<le  a  fatal  error  in  estimating  the  extent  of  the 
watershed,  putting  it  at  one  hundred  thousand  acres  as  appears 
on  his  map,  equivalent  to  about  one  hundred  and  fifty-six  square 
miles,  which  is  thirty-eight  square  miles  less  than  the  Cornell 
survey.  This  fact  alone  would  add  twenty-five  per  cent,  to  the 
amount  of  water.  The  latter  estimates  founded  upon  the  Skan- 
eateles  litigation  are  coniirnied  by  the  observers  of  the  flow*  of 
water  at  every  point  along  tlie  stream.  We  ask  that  a  sui'vey  be 
made  in  order  to  confirm  and  set  at  rest  the  facts  which  we  have 
stated  in  this  presentation  of  the  case  as  soon  as  it  can  be  made, 
that  the  legislature  may  intelligently  take  up  the  subject  of  the 
re-enactment  of  the  legislation  of  1871  providing  for  an  increase 
of  storage  of  water  in  Owasco  lake. 

Tlio  act  providing  for  this  commission  seems  to  have  been  in- 
artistically  drawn  at  least  and  perhaps  fails  to  give  the  corn- 
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inlssion  the  power  intended.  The  act  named  the  commisRion 
"The  Htorafre  ConiTinssion/'  One  section  of  it  provider  for  aii 
examination  into  ftoods  and  their  causes,  but  it  was  evident  that 
the  whole  subject  of  storage  thus  conserving  the  waters  of  the 
streams  and  lakes  for  the  State's  use  was  uppermost  in  the 
minds  of  the  legislature  in  passing  the  act.  AVe  believe  that  it 
ought  to  be  amended  to  fulh^and  clearly  define  the  powers  of  the 
coiniui.«si<in,  and  ,vet  under  ihe  acl  itself  we  iM'lievo  (liat  it  is 
the  duty  of  this  couimission  to  momineud  an  appropriation  for 
this  survey,  which  we  ask. 

The  Btate  needs  the  water.  The  district  superintendent  often 
calls  for  it  in  the  dry  season  without  avail.  An  increased  storage 
capacity  will  increase  Ihe  jiower  of  the  8tate  dam  at  the  priwm. 
Soiiietliiii^  Ik  (lup  to  the  mill  owners  in  Auburn,  w  iio  upon  ihe 
faith  of  the  ivi»ort  of  the  State  eu<^iiieer  in  1852  and  at  othei* 
times  have  contributed  their  money,  believing  that  the  result 
would  be  the  storage  of  all  the  water  supply  of  the  watershed  of 
Owasco  lake.  The  State,  of  course,  will  keep  faith  with  its 
citizens.  On  every  principle  of  equity  and  justice,  as  well  as  for 
the  benetil  of  liie  State,  we  trust  we  inny  have  the  aid  of  the  com- 
mission in  prosecuting  this  iuiprovement. 

SERENO  E.  PAYNE. 

December  31,  1902. 
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Report  on  Freshets  in  the  Hudson  Kiyer,  by  the  Flood  Gom- 
mittee  of  the  Albany  Chamber  of  Ckxtuueffce  and  snb-committeeft 
at  Troy,  Watervliet,  Eensselaer,  Castleton,  Coeymans  aud  New 
Baltimore,  with  maps  and  photographs. 


^    ..L  o  i.y  Google 


lyui^L^  Ly  Google 


REPORT 

OP 

COMMITTEE  ON  FRESHETS  IN  THE  HUDSON  RIVER 
OF  THE  ALBANY  CHAMBER  OF  COMMERCE 

AND 
AT 

TROY  WATERVLIET.  RENSSELAER,  CASTLETON, 
COEYMANS  AND  NEW  BALTIMORE 


WILUAM  BAYARD  VAN  RENSSBLABR,  Chairman 
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William  Batabd  Van  RENSSELAiSy  Chainnan, 
William  B.  Jonss,     -     -     -  Seeretat^, 

AbTHUR  L.  ANDBBWSy  WlLLIAM  BuRGESS  ElMBNDORF^ 

John  Bowb,  Charles  U.  Gaus, 

A.  S.  BsANDOW,  Edwabd  N.  McKinnbt, 
JoiL  W.  BuBNCK,  William  P.  Budd. 

SUB-COMMITTEE8. 
AOAKY. 

Comuton  Council. 
J08BPH  Bbsch,      Thomas  F.  Martin,      Hbrbbrt  H.  Bvooexu 

TEOY. 

Cbmiher  of  Canmerce.  Common  Council, 

Fbidbbick  W.  Obb,  Marshall  L.  Barnes, 

B.  T.  Murray,  Patrk  k  Coi  pee,  Jr., 
Arthur  G.  Bubrry,  Joseph  F.  Hogan. 


Jambs  C.  Wilbur,      Pbter  A.  Boobrs,       Josbph  Hollands. 
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BBNSBBLABB. 

Bbadfobd  B.  Lansing,       0.  A.  Bailby,        Wii^iam  Smith. 


Board  of  Trade. 

Thomas  Clifford, 
H.  H.  G.  Inoalls, 
L.  8.  Kellogq, 
Jacob  Sbaman, 
O.  D.  Woodford, 


CABTIiBTON. 

Bawd  of  Trustees. 

Obobob)  Anderson, 
William  C.  Corts, 
William  P.  ^mitu, 
JosL  D.  Smith, 
0.  D.  Wblch,  M.  D. 


COEYMANS. 

L.  A.  Carhakt,  p.  a.  Whixbeck,  G.  F.  SuDOEaLY^  Jb. 
Wm,  H.  Baldwin,       A.  J.  Yandbspool,       Wm.  D.  Fulusr. 
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INTli01>U0T10K. 

The  committee  appointed  bj  the  Albany  Chamber  of  Oommeroe 
to  invctstigate  the  damage  done  by  the  freshets  in  the  Hudson 

Kivri  would  respectfully  report  that  they  organized  and  com- 
menced work  on  March  4th,  1902,  and  as  soon  ub  possible  after 
this  date,  organised  sub-committees  in  Troy,  Watervliet,  Rens- 
selaer, Oastleton,  Coeymans  and  New  Baltimwe. 

Work  of  Committeb. 

The  principal  work  of  the  committee  has  been  that  of  investi- 
gating the  damage  caiitied  by  the  freshet  of  1J)02.  Several  ref- 
erence tables  have  been  prepared  which  give,  in  concise  form^ 
statistics  regarding  the  Hudson  Biver  freshets  and  the  damage 
done  by  them. 

Tablbb. 

Table  No.  1,  which  was  fiiriiished  bv  Mr.  Alfred  F.  Sims, 
Local  Forecast  Official,  gives  an  idea  of  the  important  freshets 
in  the  Hudson  Biver,  beginning  with  the  year  1839.  Under  re> 
marks,  in  connection  with  this  table,  some  idea  may  be  gained 
regarding  the  condition  of  the  Hudson  Biver  at  the  time  of  these 
freshets. 

Table  No.  2  shows  a  partial  record  of  the  buildings  in  the 
inundated  districts  in  some  of  the  places  investigated. 

Table  Ko.  3  gives  a  partial  record  of  the  damage  to  prop- 
erty, loss  in  wages,  depreciation  in  value  of  real  estate,  etc.  This 
table,  of  course,  does  not  give  a  complete  record  of  the  damage 
done,  as  it  is  utterly  impossible  to  estimate  the  loss  in  dwelling 
houses,  stores,  etc.,  occasioned  by  the  high  water. 

PlCXUAUS. 

The  pictures  which  form  a  part  of  this  record  give  still  better 
ideas  of  the  inundated  district  in  the  several  cities  and  villages. 

(These  pictures  will  be  found  between  pages  528b  and  529.) 
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Maps. 

The  mipfl  give  a  faint  aoggeetioii  of  the  inimdated  districts  in 

Albany,  Troy,  Watirrliet  and  Bemnelaer. 

Fbeshet  of  1^2. 

The  freshet  of  1902  commenoed  on  Fehroary  28th  and  lasted 
until  noon  on  March  5th;  when  the  water  in  the  river  recseded 

to  a  point  below  the  level  of  the  docks.  A  complete  record  of 
this  freshet  will  be  seen  by  the  following  table,  which  waa 
famished  by  Mr.  Alfred  F.  Sims,  the  Local  Weather  forecast 
Official: 

Bbcobd  of  FsBSHiKr. 

Febraary  28th~ 

Biver  rose  slowly  daring  the  day. 

March  Ist — 

7  a.  m.  :  River  reached  to  the  top  of  wharf  at  the  foot  of 
State  street. 

8  A.  M. :  River  10.6  feet. 

Biver  fell  4  inches  sliortly  after  8  a.  m. 

4  p.  M. :  Biver  rose  10  inches  between  3  and  4  p.  u. 

4:30  p.  M. :  Biver  fell  10  inches  between  4  and  4 :30  p.  m. 

11 :16  p.  M. :  Biver  rose  from  10  p.  m.  to  11 :15  p.  m.,  when  it 

reached  a  17.00-foot  stage. 
Midnight:  Biver  rose  steadily. 

March  2nd  — 

10 :15  A.  M. :  River  17.70  feet  above  mean  low  water  of  1876, 
after  this  river  began  to  fall  slowly  and  continued  to 
midnight. 

March  3rd  ^ 

Ice  came  down  ftom  the  nppar  Hndson  after  midnight,  and, 
in  gorging  south  of  Albany,  caused  the  water  to  back  to 
Albany ;  water  in  Hudson  at  Troy,  N.  Y.,  fell  at  10 :20  a.  m. 
Gorge  remained  firm  daring  the  afternoon,  bnt  the  freshet 
water,  in  finding  an  outlet  through  fichodack  OnA,  re- 
lieved Albany.  Highest  water  at  no<ni  to-daj,  18J28  feet. 
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March  4th  — 

Hudson  Biver  fell  2.6  feet  from  5 :30  p.  m.  of  3rd  to  8 :00  A.  m. 
oi  4th;  no  iloatiDg  ice  in  river  at  7:30  a.  m.  Bim  con* 
tinued  to  fall  during  the  day. 

March  5th  — 

8  A.  M. :  Biver  10.6.  At  nocm  river  wbm  within  its  banks. 

£ffsct  on  Businbsb. 

During  the  freshet  of  1902  business  along  the  river  tmat  in  the 

cities  and  villages  between  Troy  and  New  Baltimore  was  prac- 
tically suspended.  Railroads  were  tied  up  and  trolley  lines  un- 
able to  run  their  cars.  This  hii^li  water  not  only  a£[ected  the 
cities  and  villages,  bot  all  of  the  low  lands  between  Troy  and 
Stnyvesant  were  ilooded  and  bnildings  submerged,  in  some  in- 
stances the  water  coming  in  dwelling  honses  on  the  second  floors, 
and  a  very  large  amount  of  damage  was  done.  Ice  honses  along 
the  river  front  were  also  damaged  to  a  great  extent  by  the  high 
water  and  the  floating  ice. 

Some  of  the  conditions  existing  in  the  several  cities  and  villages 
between  Troy  and  Kew  Baltimore  during  the  firashet  of  1902,  the 
committee  found  to  he  as  follows : 
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ALBANY. 


Albau^'  is  more  or  less  affected  by  freshets  in  the  Hudson 
River  every  Spring.  The  most  noticeable,  bowe\*ery  of  these 
freshets  during  the  past  few  years,  being  the  one  of  1900  and 
the  one  in  the  Spring  of  1902 ;  the  latter  freshet  covered  a  large 

j)()rti()n  of  the  city  at  the  river  frout,  as  will  be  shown  by  the  map 
opposite  page  17. 

Thb  Inundated  District, 

As  a  result  of  this  freshet  109  wholesale  houses,  95  stores  and 
123  other  places  of  business  were  dosed ;  67  factories  shut  down, 

the  water  in  some  instances  reaching  a  depth  of  8  feet  on  the 
factory  floors,  and  in  many  instances  reaching  a  <lepth  of  3  and 
4  feet;  nearly  3,(>00  families  were  also  dri\en  entirely,  op  partly, 
from  their  homes,  and  business  east  of  Broadway,  from  North 
Ferry  to  Gansevoort  streets,  was  practically  at  a  standstill. 

United  Tbactiox  Company. 

The  lines  of  the  I  inud  Traction  Company  were  disabled  from 
Sunday  at  G  a.  m.  nntil  Tuesday  at  3  p.  m..  and  travel  over  all 
of  their  lines,  not  only  in  Albany,  but  in  Kensselaer,  Watervliet, 
Troy,  Lansingburgh,  Green  Island  and  Cohoes,  was  abandoned. 
The  freight  service  of  the  road  was  also  stopped. 

New  York  Central  and  Hudson  Bivbr  Railroad  €!o. 

The  New  York  Central  and  Hudson  Kivcr  Railroad  Company 
were  obliged  to  run  their  trains  from  the  South  into  Albany  by 
the  way  of  Hudson  and  Chatham,  their  entire  tracks  between 
Stuyvesant  and  Albany  being  submerged  and  piled  in  many  places 
high  with  ice.  The  cost  to  the  Bailroad  Company  to  clear  their 
tracks  and  put  them  in  shape  was  over  $200,000.  The  New  York 
Central  freight  houses  on  Sj)encer  street  were  surrounded  with 
water  to  an  average  depth  of  between  3  and  4  feet,  and  for  nearly 
two  days  busincHs  here  was  practically  suspended. 
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Delaware  and  Hudson  Railroad  Co. 

The  Delaware  and  Hudson  Railroad  Company  were  unable  to 
run  tlK^ir  trains  inlo  the  station  cither  on  their  north  or  south- 
bound tracks.  The  trains  on  the  Saratoga  division  could  not 
reach  the  stajtion  for  two  days  on  account  of  the  high  water,  and 
those  of  the  Susquehanna  di?ision  were  unable  to  reach  the  sta- 
tion for  four  days;  the  tracks  south  of  the  station  were  sub- 
merged from  Haiiiilion  to  Columbia  streets,  and  on  the  north 
from  Tliatrher  street  to  lock  2  on  the  Erie  canal.  The  Dela- 
ware and  Hudson  freight  house,  located  in  the  south  part  of  the 
city  near  the  foot  of  Oansevoort  street,  waa  surrounded  by  water, 
averaging  from  2  to  3  feet  in  depth,  and  in  about  half  of  the 
building  the  water  came  on  the  floor.  A  large  force  of  men  were 
employed  removing:  the  freight  from  the  freight  house  to  cars, 
which  were  run  out  of  the  city  and  placed  on  side  tracks. 

Lumber"  District. 

The  Lumber  District  was  covered  with  water  at  au  average 
depth  of  about  2  feet,  and  on  som(»  office  tioors  the  water  was 
from  8  to  10  inches  deep.  The  freshet  damaged  many  of  the 
yards  and  slips;  about  100,000,000  feet  of  lumber  was  stored  in 
the  several  yards,  which  was  damaged  to  the  amount  of  |10,000. 

Wholesale  Housi^s. 

The  wholesale  houses  along  Broadway  from  State  street  to  the 
south  part  of  the  city  were  more  or  less  damaged;  the  water 

averaging  3  inches  on  the  lloors  of  those  located  near  Hudson 
avenue,  and  (i  feet  on  the  floors  of  buildings  located  on  the  river 
front  at  Madison  avenue.  The  wholesale  merchants  in  many 
instances  are  prepared  for  these  annual  freshets,  and  the  perish- 
able goods  on  the  first  floors  of  their  stores  are  either  left  during 
the  entii-e  year  on  racks  which  are  built  above  the  high-water 
mark  or  else  are  lifted  to  the  second  floors  before  the  ice  in  the 
river  begins  to  brc^ak  up.  A  large  number  of  merchants,  kow- 
ever,  have  their  goods  damaged  to  a  great  extent  each  year.  On 
the  State  Street  Pier  the  water  was  8  feet  deep. 
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DWBtLTNGS. 

The  private  houses  are  also  damaged  with  every  freshet,  there 
being  over  3,500  dwelling  honBes  in  the  flooded  diatriet  in  Albany. 
Some  of  these  familieB  are  driven  entirely  from  their  houses, 
while  others  are  compelled  to  live  on  the  upper  floors.  It  is  im- 
possible to  estimate  the  cost  of  the  household  goods  damaged,  in 
many  iub lances  the  water  rising  m  rapidly  that  not  even  the 
carpets  caa  be  taken  up.  The  water  during  the  freshets  backs 
up  through  the  sewers  into  the  basements  and  cellars  of  nearly 
2,000  additional  dwellings  and  business  houses. 

GOVEENMfiNT  BUILDINQ. 

In  the  Government  bnilding  at  Broadway  and  State  streets 
the  water  was  2  feet  deep  in  a  part  of  the  basement.  During 

the  freshet  of  1900  the  water  in  this  basement  reached  a  dei)th 
of  nearly  5  feet,  damaging  a  l&Tge  quantity  of  bonded  gcKxis  in 
storage.  After  this  freshet  a  protecting  wall  was  built  which 
prevents  the  water  from  entering  certain  parts  of  the  cellar. 

Hotels. 

Five  hotels  were  in  the  submerged  district^  two  of  them  suf- 
fering great  inconvenience.  At  Btanwlz  Hall  water  began  com- 
ing into  the  cellar  on  Saturday,  March  Ist,  and  continued  rising 

until  it  reached  a  depth  of  6I/2  ^eet,  and  then  fell  to  a  depth  of 
6  feet,  where  it  remained  until  Tuesday,  when  it  began  falliiig. 
The  water  ran  into  the  boiler  room,  putting  out  the  fires  and 
causing  the  hotel  to  be  without  steam  several  days.  The  hotel 
lost,  at  a  low  estimate,  |2,000.  The  Mansion  House  also  suf- 
fered a  considerable  loss;  the  water  was  6  feet  deep  in  the  cellar, 
nearly  covering  the  boiler,  and  the  hotel  was  without  steam  three 
days. 

CHUnCHBS  AND  SCHOOLS. 

The  three  churches  and  three  schools  which  wore  in  the  sub* 
merged  district  ai60  sustained  considerable  damage. 
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DiFBBCIATION  IN  YdOJOM  OT  BoUi  EVPAm 

The  damage  to  buildings  caused  by  these  annual  overflows 
cannot  be  estimated  with  any  degree  of  aceonu^,  but  aocordiog 
to  reports  in  the  Department  of  Aaseiimeiit  and  Taxation  for 
the  years  1900-1901-1902  tlie  net  deereaae  in  tlw  Talna  of  real 
eatate  in  tbe  flye  river  wards  was  |696,460,  which  decrease  ia 
largely  due  to  the  fact  that  property  in  these  wards  depreciated 
in  value  on  account  of  the  Spring  freshets. 

Tablbb. 

By  leferring  to  table  l^o.  3  some  idea  of  the  loss  in  wages^ 
damage  to  property,  etc.,  in  Albany  can  be  gained.  This  amount 
does  not  include,  however,  the  damage  to  the  stock  in  a  large 
number  of  wholesale  or  retail  stores  or  household  goods  or  sup- 
plies in  any  of  the  private  houses. 

Table  No.  2  will  give  some  idea  of  the  number  of  buildings  in 
the  district  uuder  water. 
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TROY, 


'  Troy  has  suffered  from  the  effects  of  three  notable  freshets. 
The  first  was  in  1857,  the  second  in  1886,  and  the  third  in  1902. 

The  two  former  resulted  in  the  greatest  damage,  owing  to  the  fa<;t 
that  o\\ueiS  of  property  in  the  submerged  district  were  less  pre- 
pared for  it.  At  present  freshets  arc  anticipated  as  annuai  ocr 
currences,  and  perishable  and  other  goods  are  rmoved  to  upper 
floors  or  other  buildings.  The  actual  damage,  except  to  proper^ 
on  Front  street,  is  comparatively  small. 

Bbcobd  of  Frbshbt. 

The  freshet  of  1902  began  Sunday,  March  1st,  at  6:30  a.  m., 
when  the  ice  broke  up.  The  ice  above  the  dam  began  moving  at 
7  o'clock.  That  in  the  west  chanuel  Apposite  Centre  Island 
began  moving  and  collided  with  the  ioe  that  was  packed  in  at 
the  Congress  street  bridge,  and  was  forced  to  the  shore.  The 
large  cakes  of  ice  struck  the  docks  at  State  street,  crushing  in 
the  sheds  of  the  Murray  Line.  The  fence  on  the  Troy  and  Albany 
dock  was  swept  away  and  other  damage  done  which  amounted  to 
fSOO.  The  dock  of  the  Citizens'  Line  was  flooded  and  damaged. 

At  O'NeiPs  coal  yard  masts  and  derricks  vaiiied  at  f300  were 
swept  away,  and  some  damage  done  to  the  dock  of  the  Troy  and 
Newburgh  Line.  Front  street  was  flooded  and  the  water  was 
in  all  the  buildings  and  considerable  damage  done  to  their 
contents. 

The  large  piles  of  lumber  in  Bayer  &  McOonihe's  lumber  yard 
w^e  saved  by  using  heavy  ropes  and  anchoring  them. 
The  tracks  in  the  Adams  street  freight  yard  of  the  New  Tork 

Central  and  Hudson  River  Eailroad  were  under  water,  aud 
p(j\N  er  and  heating  house  was  Hooded. 

Biver  street  from  Division  street  to  Adams  street  was  two 
feet  under  the  water,  and  the  cars  of  the  United  Traction  Com- 
pany were  stopped  at  Division  street.  Passengers  were  tnuuh 
ferred  by  carryalls  to  the  comer  of  Second  and  Adams  streets. 
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Depth  of  Water  on  Front  Street, 

At  Federal  street  from  six  to  eiglit  inches;  at  Grand  street, 
16  feet  between  the  pier  and  Front  street  and  five  to  six  feet  in 
tlie  street.  On  the  floor  in  the  shop  of  Williams  k  Maiiogue, 
from  six  to  eipjht  inches. 

At  Fulton  street,  two  feet,  and  the  cellars  were  flooded.  In 
the  cellar  of  J.  M.  W^arren  there  were  six  feet  of  water,  and  a 
lar^  qnantity  of  barbed  wire  was  damaged. 

At  State  street,  eight  feet,  and  considerable  damage  was  done 
to  Kiumun's  ice  house.  The  rear  of  a  building  occupied  by 
Baruuni  Brothers,  belt  manufacturers,  was  damaged. 

At  Congress  street,  six  feet;  buildings  of  Troy  and  Newbnrgh 
Line  lost  150  bales  of  lags. 

At  Ferry  street,  about  six  feet  deep  between  Front  and  Biver 
streets. 

At  Liberty  street,  2G  inclu^,  and  the  water  was  half  way  to 
First  street,  crossing  Eiver  street 

Mors  Stbbbts  FL00i»Bn. 

Owing  to  tlie  high  water  in  the  river,  it  ran  into  the  sewers 
and  flooded  the  lower  or  sonthern  part  of  the  city,  the  land  at 
some  points  being  lower,  back  from  the  river,  than  at  the  river 
front.  On  First  street,  between  Polh  and  Liberty  streets,  tiie 
average  depth  in  the  cellars  was  three  feet.  At  the  Troy  Stamp- 
ing Works  on  Second  street  it  was  two  feet  in  the  cellar.  On 
Third  street,  between  Liberty  and  Division,  it  averaged  from 
two  to  three  feet.  On  Fourth  street,  from  Liberty  to  Congress, 
eight  to  nine  inches,  and  on  Fifth  aveiine^  tnm  Ferry  to  Folton 
street,  two  feet. 

Schools  And  CiiuBCHsa 

School  12,  on  First  street,  was!  closed  a  week,  causing  18 
teachers  and  500  scholars  to  be  idle.  School  9,  at  the  corner  of 

Liberty  and  River  streets,  and  School  10  were  closed  several 
days.  There  wore  between  two  and  three  feet  of  water  in  the 
basement  of  St.  Mary's  Church,  and  the  fire  in  the  heater  at  tha 
Washington  Volunteer  steamer  house  was  put  out  by  water.^ 
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Fbeshet  of  1886, 

The  photograplit  of  Menes  in  Troy^  sceompaiiTiiig  this  iqport^ 
ase  of  scenes  witnessed  during  tlie  memoiable  high  water  oif 
IBSlH,  The  ri^er  began  riring  during  the  evening  of  February 

l-ith,  aud  at  10  o'clock  the  danger  of  a  freshet  became  bo  ap- 
parent that  Chief  Engineer  Lane  of  the  Fire  Departm^t  ordered 
the  church  bells  to  be  rung.  This  was  done,  and  soon  after  the 
streets  weie  flUed  with  excited  people.  Bales  of  wool  and  cott«m . 
on  the  steamboat  dock  were  snbmerged*  The  ice  was  piled  16  feet 
above  the  wharf.  At  midnight  it  was  supposed  the  water  was 
receding,  and  the  streets  were  deserted  at  1  a.  m.  About  half  aa 
hour  after,  the  ice  became  gorged  near  the  Burden  works  and 
piled  up  about  20  feet.  The  water  rose  until  it  put  the  out 
in  The  Electric  Company's  building^  and  tlie  city  was  left  in 
darkness. 

'  People  who  went  to  chnrch  found  diiDcnlty  in  getting  to  their 

homes.  From  Ferrj  street  south  the  streets  were  like  canals. 
First  street  was  filled  with  water,  and  at  the  junction  of  First 
and  Second  streets  it  was  42  inches  deep,  extending  to  Folk 
street.  People  attmding  services  in  the  South  Baptist  Church 
were  taken  home  in  boats.  Liberty  from  the  river  to  Fonrthy 
Ferry  from  Fourth  to  about  100  feet  west  of  Fifth,  and  FourOi 
for  a  space  of  500  feet  north  and  south  of  Ferry  street  were 
flooded.  On  Ferry  street  it  was  within  three  inches  of  being 
as  high  as  in  1857. 

Tables. 

Tables  Nos.  2  and  3  will  give  further  statistical  information 

regardinj?  the  freshet  of  1902,  and  the  mop  opposite  page  27 
will  give  some  idea  of  the  area  covered  by  the  high  water. 
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WATERVLIET 


The  frahetB  which  affect  the  city  of  Iroy  also  do  a  large 
amoQQt  of  damage  to  the  city  of  Water?liet  This  was  especially 
noticeable  in  the  freshet  of  1886  and  a  former  one  in  1867.  The 

freshet  of  1902,  while  it  affected  a  large  number  of  interests  in 
the  city  and  did  conRiderable  damage,  yet  the  loss  resulting  from 
this  high  water  was  not  as  great  as  tiie  damage  caused  by  the 
two  iweyions  innndationa. 

Abea  of  Inundation. 

Dnring  the  1902  freshet  the  water  flooded  Broadway  from  a 
p<nnt  near  First  street  to  the  comer  of  Thirteenth  street.  From 
Thirteenth  street  to  Sixteenth  street  the  water  covered  only  the 
docks  east  of  Broadway;  at  Sixteenth  street  the  water  again 
crossed  Broadway,  reaching  a  point  beyond  and  to  the  west  of 
First  avenue.  The  entire  section  between  First  avenue  and  the 
river  was  covered  op  to  Twenty-fourth  street  A  large  number 
of  business  houses  were  under  water,  and  a  still  larger  number  of 
dwellings  inundated,  the  merchants  losing  a  hirge  amoont  of 
their  stock,  while  in  the  residential  section  a  considerable  amount 
of  honsehold  goods  were  damaged.  It  is  impossible  to  estimate 
with  any  degree  of  accuracy  the  amount  of  damage  done  by  these 
overflows  of  the  Hudson  Biver.  A  better  idea  of  the  flooded 
diistrict  caai  be  obtained  by  referring  to  map  opposite  page  616. 
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Rensselaer  suffers  almost  auuually  from  high  water  in  the 
Hudson  Kiver,  the  amount  of  damage  varying  each  year.  It  is 
a  matter  of  general  observatioii;  however,  that  the  fresbets  seem 
to  become  more  damaging  as  the  yean  occur. 

The  Imundati£d  Distbicc. 

The  entire  lower  end  of  the  eity  waa  inundated  dnrini^  tbe 
high  water  of  Marchy  1902.  Buaineas  houses  were  cloaed,  and 

a  large  niunber  of  dwellings  had  wat^  on  their  first  flooriL 
Fifteen  families  were  driven  entirely  from  their  houses,  while 
al>oiit  1 00  were  driven  from  their  hasementfi  and  flrst  floors. 

On  Broadway  at  Aiken  avenue  the  water  reached  a  depth  of 
four  fMy  and  on  Broadway  at  Golumbia  street  the  water  reaebed 
a  depth  of  about  two  Jeet 

Albanx  A2iD  HuiisoN  Bailwax  and  f  owaa  Go, 

In  tbe  bams  of  tbe  Albany  and  Hudson  Bailway  and  Power 
Oompany  the  water  reaebed  a  dep^  of  18  indies  on  the  main 
flo<m,  causing  great  damage  to  the  cars  and  motors,  which  were 
soaked  with  water;  the  water  around  the  building  was  from  six 
to  eight  feet  deep.  The  engines  and  boilers  of  the  company  were 
badly  damaged,  as  well  as  their  gas  end  electric  light  busipcoo^ 

Mills. 

The  Felt  Mills  of  F.  0.  Huyck  &  Sons  located  in  Bensaelaer 
eii^t  years  ago;  the  mills  have  suffered  from  extreme  freshets 
five  years  out  of  tbe  eight  During  the  freshet  of  1900  the  water 
reached  a  depth  of  15  inches  on  the  flrst  floor  of  their  mill, 
shutting  the  mill  down  for  over  a  week,  and  damagin^^  the 
macliineiy  and  msrcbaadise  to  an  extent  of  several  thonaaAda  of 
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dollars.  After  the  feesliet  the  Company  spent  |20,000  in  raising 
their  engines,  boilers  and  stock  rooms  and  other  parts  of  the  mill 

to  .n  Old  trouble  from  high  water.  This  Company,  however,  sus- 
tained considerable  damage  to  the  building  and  stock  during  the 
frediet  of  this  year. 

These  annual  freshets  mean,  practically,  the  closing  up  of  all 
the  business  portion  and  a  great  part  of  the  residential  portion 
of  the  south  part  of  Rensselaer.  The  map  opposite  page  17 
shows  the  flooded  district. 


r 


CASTLETON. 


During  the  ardinary  bigb  water  in  tlie  Hudson  Biyer  tbe 
dock!  at  Castleton  are  always  coyered  with  water^  and  tbe  con^ 
tents  af  bnildings  on  these  docks  damaged  to  a  certain  extent 

It  appears,  however,  that  when  the  ice  gorges  in  the  river  at 
points  below  the  village  of  Castleton,  the  water  backs  np  not 
only  in  cellars  of  the  buildings  along  Main  street,  but  also 
on  the  tracks  of  the  New  York  Central  &  Hudson  Biver  Bail- 
road  Company,  as  well  as  in  the  Tillage  streets  Which  rum 
parallel  to  the  river. 

Ths  Inundated  District. 

During  the  freshet  of  1900  the  water  was  about  four  feet  deq» 
in  Main  street  at  its  deepest  point,  wliile  in  the  treeihet  of  1902 
the  water  reached  a  depth  of  from  six  to  seven  feet ;  the  upper 
part  of  the  village  north  of  the  North  Road  was  filled  with  water 
and  floating  ice,  and  it  was  necessary  when  the  water  receded 
to  cut  a  carriage  way  through  the  ioe  deposited  in  the  road. 
The  water  again  came  into  Main  street  at  a  point  near  the 
Middle  Bead,  and  from  that  point  south  it  increased  in  deptli, 
reaching  a  depth  at  the  comer  of  South  and  Main  streets,  or  in 
the  center  of  the  business  section,  of  3%  feet.    In  the  dwellings 
situated  on  the  comer  of  Main  and  South  streets  the  water 
reached  a  depth  of  three  feet  on  the  floor,  and  on  the  opposite 
CMmer,  at  the  store  of  Bichards  Bros.,  it  reached  a  depth  of  four 
Itet  <ML  the  store  fLow,  All  of  the  stores  in  the  village  wens  is 
the  submerged  district.    The  water  was  23  inches  deep  on  tbe 
Post  Office  floor.    Farther  south  on  Main  street  the  water 
became  deeper  until  a  depth  of  about  seven  feet  was  reached. 
The  tracks  of  the  New  York  Central  &  Hudson  Kiver  Bailro&d 
were  completely  covered  with  water  and  ice,  and  three  traini 
were  stalled  at  the  village.  Water  on  the  tracks  in  front  of  tls 
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station  reached  a  depth  of  12  inches.  Merchants  along  Main 
itieet  anticipated  the  high  water,  and  a  large  amount  of  their 
stock  was  carried  op  into  the  second  floors  of  their  buildings, 
therebj  decreasing  the  damage  to  a  great  extent.    Wlien  the 

water  receded  the  streets  and  yards  were  filled  with  cakes  of  ice, 
and  driftwood  of  aii  kinds;  this  caused  an  immeose  amount  of 
labor  in  removing  tiie  same  and  putting  the  streets  in  passable 
condition* 

The  people  of  the  village  of  Oaatleton,  from  a  hygienic  and 
sanitary  stsndpoint,  are  f (weed  to  face  a  greater  degree  of  danger 
than  perhaps  any  commnniiy  affected  by  the  spring  floods  of  the 

upper  JludHOu. 

Words  and  photographs  \)oth.  make  convincinj^ly  plain  the 
degree  to  which  Castieton  suffered  during  the  freshet  of  1902. 
But  while  it  might  not  be  difficult  to  And  facts  and  figures  for 
e  nearly  correct  estimate  of  the  loss  to  business  and  damage  to 
property,  it  is  not  so  easy  to  accurately  make  accounts  of  the 
physical  injury  and  peril  coming  to  the  people  as  a  result.  The 
Spring  of  19(J2  saw  very  many  persons  sufferers  from  severe 
and  continued  catnrrhal  colds,  many  children  victims  of  sore 
throat,  and  malarial "  symptoms  very  prevalent,  and  all  this 
predominating  along  the  line  of  snbmergenoe.  It  can  be  very 
reasonably  claimed  that  cellars  flooded  and  walls  and  floors  for 
days  soaking  under  several  fleet  of  water  fnmlslied  ample 
cause  for  the  unusual  number  of  cases  of  catarrhal  trouble  oo> 
curring  in  Castieton  so  closely  subsequent  to  the  freshet.  Many 
days  wore,  under  the  best  of  conditions,  required  to  clean  up,  dry, 
and  place  in  good  sanitary  state  the  many  business  places  and 
residences  so  long  beneath  the  cold  and  dirty  waters^ 

It  would  not  be  hard  to  give  initUs  connection  a  lengthy  and 
detailed  report,  but  the  facts  are  so  strongly  and  clearly  in 
evidence  that  more  is  not  required. 

Again  the  village  is  subjected  through  the  river's  overflow  to 
a  danger  which,  while  not  perhaps  as  immediately  evident  aa 
that  resulting  from  damp  and  cold,  is  yet  considered  one  of  grave 
import.  Unfortunately,  Oastleton  has  no  sewage  system,  and 
while  many  water^doeets  connect  with  private  drains,  a  large 
percentage  of  disconneeted  or  out-of-door  closets  are  simply 
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boxes  resting  on  the  surface,  or  very  shallow  pita.  Thus  it 
occurs  that  at  the  time  of  inundation  a  very  considerable  poi*tion 
of  the  contents  of  these  disconnected  closets  is  washed  out  and 
away  by  the  ridng  water  and  distributed  by  the  same.  A 
certain  amount  either  in  solution  or  as  solids  must  neoeflsarilj 
find  lodgment  in  structures  or  fall  as  a  deposit  to  the  surface  of 
the  streets  or  adjoining  property.  The  possible  result  of  this 
Condi  lion  is  certainly  greatly  to  he  feared. 

Castleton  is  ordinarily  a  healthful  village  and  the  deatli  rate 
usually  low,  but  it  is  feared  and  thought  justly  so  that  repeated 
floods  such  as  was  experienced  in  the  Spring  of  this  year  muat 
change  the  record. 
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COEYMANS. 


Goejrmaus  being  situated  on  a  bluff  at  the  side  of  the  river, 
the  only  damage  occasioned  by  tbe  fireshetB  in  tlie  Hndaon  Biver 
iB  to  the  docks  and  buildings  on  tbe  same^  and  other  boildings 
situated  at  the  foot  of  the  hill  and  along  the  river  front. ' 

During  the  freshet  of  1902  the  water  at  the  head  of  the  docks 
was  10  feet  deep.  There  was  also  four  feet  of  water  in  tbe 
dwellings  which  are  located  on  one  of  the  docks,  and  the  water 
in  the  stoie  and  freight  honse  on  the  dock  was  six  feet  deep*  A 
lajrge  amount  of  goods  were  in  the  store  and  freight  honae^  and 
were  damaged  to  an  extent  of  about  |8,000. 


u\^u\^L.^  cy  Google 


N£W  BALTIMORE 


Like  CoejmaiiiS;  New  lialtimore  is  situated  on  a  lull  on  the 
west  side  of  the  Hudson  Biver,  and  no  great  amount  of  damage 
has  erer  been  done  by  the  freshets  which  occur  almoat  annnallj 
in  the  Hudson  Biver. 

The  ice  which  gorged  at  a  point  below  New  Baltimore  to- 
gether with  an  apparent  obstruction,  in  the  form  of  a  dike  in 
the  river  opposite  the  village,  caused  the  water  to  cover  the  docks 
and  flood  the  stores,  factories  and  houses  along  the  riyeor  front 
The  ice  piled  up  on  the  north  dock,  carried  away  a  pajrt  of  the 
dock  front,  and  did  a  great  amount  of  damage  to  the  coal  alieda 
and  offices  on  the  dock. 

The  ehip  yards  of  William  H.  Baldwin  were  completely  inun- 
dated and  a  great  amount  of  damage  done  there.  Several  dwell- 
ing houses  were  also  damaged  by  the  water  and  the  ioe. 
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After  the  committee  had  carefully  investigated  the  damage 
occasioned  by  the  freshet  of  1902,  thej  turned  their  attention  to 
looking  into  the  cavae  ol  theie  annual  fresbett»  with  an  idea  of 
■nggeating  vemedles  for  the  sanM^  bat  in  vlev  of  the  ftet  that 
eommiflflioaa  of  experts*- the  OommiflsiOD  of  Army  Engineeniy 
appointed  by  President  Roosevelt,  and  the  Water  Storage  Com- 
mission, appointed  by  Governor  Odell  —  are  to  make  reports  on 
these  subjects  in  the  near  future,  we  feel  delicate  in  making  sag- 
gestionfl  until  after  theee  reports  are  made. 

In  Conclusion. 

The  committee,  in  closing,  however,  wishes  to  emphasize  the 
fact  that  these  annual  overflows  of  the  Hudson  Biver,  which 
cause  so  much  sickness,  damage  and  inconvenience,  should  be 
given  immediate  attention,  and  every  possible  effort  put  forth 
by  both  State  and  United  States  Government  to  prevent  their 
occurrence. 


TABLE  NO.  1  — A. 
Fbishbts  and  Icb  Gobgbb  in  thk  Hudson  Bivhb. 


YEAR 

Month. 

Eleva- 
tion. 

• 

1839.. 
1846.. 
1857.. 
1860.. 

1875.. 

April 22, Oct. 4| 5  ... 
January  11,  Mar.  31.. 

17.78 
18.27 
21.16 
18.53 

•  •  •  •  • 

H^v^  rain  (11  inches  at  Oovynumi, 
lUver  7  feet  ehove  dodca. 

4 
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TABLE  NO.  1  —  B. 

FbBSHBTS  and  ICB  6OBOB8  IN  THU  HUDSON  BlVBR. 


YEAR. 


1876. . 
1877. . 
1878. . 
1879. . 
1880.. 


■  \ 

MoDlll. 


Eleva-  f 
tion.  I 
above 
M  L  W.' 
1876. 


February  16  

March  30  

March  5  ; 

Maroh  27  

February  14,  Jan.  28. 


1881..  I  feb.  12,  Mar.  1,18... 


1882.. 
1882.. 
1883.. 
1884.. 


1885.. 

1885.. 
1886.. 

1886.. 
1887.. 


1888.. 


1889. 
1890. 
1891. 


1892.. 

1893.. 

1894. . 
1895,  . 
1806.. 


1897. 
1898. 
1899. 


1900.. 


1901. . 
1902.. 


•  ••••• 


February  14 
March  1-8. . 
Match  28... 
Febniiirv  S,  14,  15, 
18,22,24,26  


L4.0 


April  1-4. 


January  1  

Maroh  14-36. 


16.45 


Jan.  4-8,  Feb.  13  

April  11-May  6.  


Dec.  18,  April  1-7.. . . 


February  27. 
Jantiary  15.. 
HarehH.... 


March  7. 
vVpril  10. 
Manshl. 


March  13. 
March  6  . 


February  14. 


December  12. 
March  3  


17.89 


•  •  •  •  ♦ 


19.00 

16.12 
16.54 
17.78 


13.80 
12.45 

19.96 


13.56 
18.26 


No  had  dam  formed  so  far  known. 
No  bad  dam  formed  so  far  as  known. 
No  bad  dam  formed  so  far  as  known. 
Trains  on  Susquehanna  R.  R.  could  not 

start  from  depot  on  account  of  high 
■  water.    Heavy  rainfall;  river  rose  ll 

feet  in  36  hours. 
Gorge  formed  between  Stusrvesailt  and 

lower  Kinderhook  light. 
River  12  feet  abo\  e  mean  tide. 
Ice  gorge  formed  at  Doiiw'g  Point. 
No  dam  iormeci  so  far  a8  known. 

Ice  dam  at  Van  Wiei*a  Point;  rfom 
Four-Mile  Point. 

Ice  gorged  at  Van  Wie's  Point  axfed.  Quay 
street  submerged. 

Ice  lodged  on  the  "Overslaugb." 

Ice  dam  at  Pleasure  Island.    Troy  inun- 
dated. 

Ice  dam  bet.  Castleton  and  Coeymans. 
Docks  and  R.  R.  tracks  submersed. 

People's  Line  boats  could  not  land  at 

their  docks  until  after  May  B.  lee 

gorge  at  Nuttenhook. 
Docks  submerged.  State  and  Dean 

streets  covered. 
No  dam  formed  so  far  as  known. 
No  dam  fomird  so  far  a-s  known. 
Ic»  dam  formed  south  of  Albany 

remained  until  Maxtjh  14. 
Water  in  cellars  on  Broadway.    No  bad 

dam  so  far  as  known. 
Ice  piled  to  a  depth  of  from  20  to  30  feet. 

Some  of  the  ice  wa«  nearly  3  feet  thick! 
Ice  dam  from  Cedar  Hill  to  N.  Coey  m  nns! 
Melting  snow  and  rain.  -  W^wm  ^ 

Murli  (!;unage  done  to  railroad  by  water 

and  ice  which  flooded  the  tracks  as  far 

as  Stodcport.   The  ice  finally  stopped 

at  Four-Mile  Point  and  remainedl  uniffl 

some  time  in  Ai>ri]. 
Ice  moved  out  easily. 
No  bad  dam  30  far  as  known. 
Gorge  at  Van  Wie's  Point  opposite  Cas- 

tleton  and  below  North  Ck>e>TOan8  1 
Gorge  below  Kinderhook  Upper  Liirfit, 

between  Coe)nmans  —  north   end  ^ 

Castleton  U.  S.  Government  dike  to 

Cow  Island  Light. 
Gorge  below  Stone  Houro  Bar, 
Gorge  below  Stone  House  Bar. 
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TABLE  NO.  2. 

Buildings  in  Flooded  District. 

Albany  : 

Dwellings   3^28 

SalooDB   118 

Wholesale  houses   109 

Stores   95 

Factories   67 

Unoccupied  buildings   35 

Hotels  .   6 

Churches   3 

Schools  :  :   3 

Police  stations   1 

Total   3,9C4 


Benbsblabb: 

Wholesale  houses,  ftictories  and  stores   20 

Dwellings   100 


Total   120 

Gashlbton  : 

Dwellings   65 

Stores  »   21 

Fa(  tories   8 

Churches   2 


Total   91 


COEXMAMS: 

Dwellings   14 

Stores   3 


Total   17 
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Nhw  Baltuiobb: 

Dwellings   T 

btoreliousefi   8 

Hotels   1 

Factories   1 


Total   IT 


TABLE  NO.  3. 

DaKACT  to  PbOPSBTT  —  LO08  IK  WaGCB  —  D^FBOdATlOIf  IM 

Value  op  Real  Estate,  Etc. 

Albany  : 

The  204  wholesale  houses  and  stores 

lost  in  dajDOge  to  goods,  etc   f  24,000  00 

68  factoriaB,  employing  2,042  hands, 

were  stopped  from  1  to  12  daiys, 

loss  in  wages   15^208  00 

Families  assieted  by  the  city  to  the 

amount  of   1,(>89  42 

In  the  Lumber  District,  estimated 

loss  to  lumber,  etc   10,000  00 

Depreciation  in  the  assessed  value  of 

real  estate  in  five  river  wards  since 

1900    696,460  00 

Total .  *   f  747^7  42 

The  New  York  Central  paid  to  clear 
and  repair  tracks  between  Troy 

and  Castleton   |200,000  00 

The  D.  &  H.  paid  to  clear  and  repair 

tracks  and  for  damage  resulting 

from   the  impossibility   to   run  .  .  . 

trains  into  station   3,000  00 

The  United  Traction  Co,  lost  in  fare.  .    6^000  00 
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The  employee^  of  the  United  Traction 
('o.  lost  in  wages. .......  ^ ....  ^,     ^2^6^  00  ' 

The  Electric  Express  lost  in  freight.         450  00 

Total   1211,075  00 

Teot  : 

24  wholesale  houses,  stores,  etc.,  lost 

in  rininaoo  to  goods   ^f8,l25  00 

18  factories,  employing  (i,373  hands, 

wer«  stopped  from  1  to  21  dajrs, 

loss  in  wages.   31,415  00 

Total   39,540  00 

Bbnsselaer: 

500  IkaiidB  ill  factories  idle  J  to  3 

days   11,200  00 

Albany  and  Hudson  Railway  and 
Power  Co.  reported  a  loss  In  dam- 
age and  stoppage  of  business  of. .  15,000  00 

Total   16,200  00 

Gabtleton  : 

l)air);i^»o  lo  buildings  and  contents.  ^14,020  00 
3  failuiies,  employing  190  hands.. 

were  stopped  from  1  to  5  days,  loss 

wages   350  00 

Depreciation  in  value  of  real  estate.      25,000  00 

Total   39,370  00 

GOBTMANS : 

Damage  to  buildings  and  contents. .    |1 2,000  00 

50  persons  out  of  einployiiieut,  loss  in 

wages  .'   UM  iH) 

Total   12,100  00 
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New  Baltimore: 

Damage  to  buildings  and  contents. .    |25,000  00 
250  persons  out  of  employment,  loss 

in  wages   450  00 

Total   $25,450  00 

Total   $1,091,002  4£ 
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Freshet,  1902. 


Looking  south  on  Broadway.  Taken  from  a  point  just  south  of  the 
corner  of  Broadway  and  Beaver  street. 

Baker  &  Roberts,  comer  Broadway  and  Hudson  avenue,  water  3  inches 
on  store  floor. 

George  W.  Yerks  &  Co.,  about  middle  of  block,  water  from  2  to  6 
inches  on  store  floor.    Water  in  street  opposite  store  24  inches  deep. 

S.  C.  Wooster,  northwest  corner  Broadway  and  Division  street,  water 
3  inches  on  store  floor  and  46  inches  in  street. 

W.  M.  Hussey,  southwest  comer  Broadway  and  Division  street,  water 
10  inches  on  store  floor. 

J.  Stephens  &  Sons,  southeast  comer  Broadway  and  Division  street, 
-water  15V<8  inches  on  store  floor. 
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Freshet,  1900. 


Looking  east  on  State  street  from  comer  of  Broadway. 

Water  east  side  of  Broadway  and  State  street  in  street  5  feet  deep. 

Water  at  No.  6  State  street  7  feet  deep  on  floor. 

Water  at  No.  15  State  street,  3  feet  6  inches  deep  on  floor;  water  in 
fetreet,  6  feet  6  inches  deep. 

Water  on  State  street  pier,  9  feet  deep. 

Water  in  basement  of  Government  Building  nearly  9  feet  deep  and  a 
quantity  of  bonded  goods  in  storage  damaged.  In  1901  a  wall  was  built 
in  basement  to  protect  goods.  Water  in  1902  in  another  part  of  base- 
ment, about  2  feet  deep. 
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Albany,  No.  3. 


Freshet,  1902. 


Looking  north  on  Broadway.  Taken  from  a  point  about  the  center  of 
Steamboat  square  on  top  of  shed.  Exhibit  No.  4  taken  from  same  point 
looking-  in  opposite  direction. 

The  average  depth  of  water  on  Steamboat  square  was  6  feet. 

The  depth  of  water  on  the  People's  Line  dock  was  9  feet. 

People's  Line  Office,  water  30  inches  on  floor  —  this  floor  is  3  feet  above 
the  sidewalk. 

Engesser's  Hotel  at  270  llroadway  had  2  feet  of  water  on  main  floor  — 
the  water  in  street  opposite  hotel  was  5  feet. 

Woodward  &  Hill,  southwest  corner  Broadway  and  Hamilton  street, 
water  within  an  inch  of  store  floor. 

J.  J.  Snow,  saloon,  northeast  corner  Broadway  and  Hamilton  street,  18 
inches  of  water  on  saloon  floor. 

At  the  corner  of  Broadway  and  Hamilton  street,  water  was  3  feet  deep 
on  Broadway  and  4  feet  deep  on  Hamilton  street. 
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Albany,  No.  4.  Freshet,  1902. 

Looking  south  on  Broadway.  Taken  from  a  point  about  the  center 
of  Steamboat  square  on  top  of  shed.  Exhibit  No.  3  taken  from  same 
point  looking  in  opposite  direction. 

Average  depth  of  water  on  Steamboat  square  was  6  feet  —  at  dock  9 
feet. 

Water  in  front  of  Reynold's  feed  store,  northwest  corner  Broadway 
and  Madison  avenue,  2  feet. 

Oneonta  Hotel,  southwest  comer  Broadway  and  Madison  avenue, 
water  3  feet  deep  on  floor. 

Capital  City  Oil  Works,  water  6  feet  1  inch  deep  on  oflBce  floor. 

Quay  street*  at  corner  of  Madison  avenue,  water  about  10  feet  deep. 
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Albauy,  No.  5. 


Freshet,  1902. 


Looking  south  on  Green  street  from  the  corner  of  John  street. 

Third  Reformed  Church.  Water  in  basement  16  inches  deep  and  in 
street  at  side  of  church,  2V2  feet  deep. 

Barber  shop,  southwest  corner  of  Green  and  South  Ferry  streets, 
2  feet  of  water  on  floor. 

Albany  Brewing"  Co.,  Green  street  side,  4  feet  of  water  on  floor. 

Comer  Arch  and  Green  streets  the  water  was  between  5  and  6  feet 
deep. 
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Albany,  No.  6. 


Freshet,  1902. 


Looking  ea«t  on  South  Ferry  street  from  comer  of  Franklin  street. 
Albany  Brewing  Co.,  water  on  South  Ferry  street  in  front  of  building, 
5  feet  deep. 

Water  at  comer  of  Green  and  South  Ferry  streets,  4  feet  deep. 
Water  at  comer  of  Dallius  and  South  Ferry  streets,  5  feet  deep. 
Water  at  comer  of  Church  and  South  Ferry  streets,  4  feet  deep. 
Water  at  corner  of  Broadway  and  South  Ferry  street,  3  feet  deep. 


THE  :  <  .'f  YORK! 
i'L  1;,.  ,^  »,-J»\rt.KY 


Google 


Albany,  No.  7.  Freshet,  1902. 


Looking*  north  on  Green  street  from  corner  of  Mulberry  street. 

Water  at  corner  of  Rensselaer  and  Green  streets,  3  feet  deep. 

Water  on  saloon  floor  at  southeast  comer  of  Rensselaer  and  Green 
streets,  12  inches  deep. 

Water  on  store  floor  at  northeast  corner  of  Rensselaer  and  Green 
streets,  6  inches  deep. 

Water  on  floor  of  Green  street  side  of  Albany  Brewing  Co.,  4  feet  deep. 

Water  at  comer  of  Arch  and  Green  streets,  between  5  and  6  feet  deep. 
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Albany,  No.  8.  Freshet,  1902. 

Looking  cast  on  Arch  street  from  corner  of  South  Pearl  street. 

Water  at  comer  of  Arch  and  South  Pearl  streets  was  15  inches  deep. 

Mullen's  saloon,  southwest  corner  Arch  and  Franklin  streets,  water  on 
floor  was  6  inches  deep. 

Hickey's  grocery,  southeast  corner  Arch  and  Franklin  streets,  water 
on  floor  was  18  inches  deep. 

Water  comer  Arch  and  Green  streets,  4  feet  deep. 

Water  corner  Arch  and  Dallius  streets,  3  feet  deep. 

Water  comer  Church  and  Arch  streets,  12  inches  deep. 

Water  at  river  front,  on  river  side  of  Taylor  Brewery,  5  feet  8  inches 
deep. 
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Troy,  Nn.  i. 


Freshet,  1886. 


Ix>okiDg  west  on  Ferry  street  from  River  street. 


Tboy,  No.  2. 


Freshet,  1886. 


Looking  west  on  Adams  street  from  First  street. 
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Tboy,  No.  3.  Freshet,  lii86. 

Looking  south  on  First  street  from  corner  of  Liberty  street. 


Troy,  Nd.  4.  Freshet,  1S86. 

Lcokingf  up  the  Hudson  River  from  Congress  street  bridge. 
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Troy,  Xo.  6.  Freshet,  1866. 

Looking-  north  on  First  street  from  Adams  street. 
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Troy,  No.  7. 


Freshet,  1886. 


Corner  Third  and  Division  streets. 


Troy,  No.  8. 


Freshet,  1886. 


Looking-  west  on  Washing-ton  street  from  Second  street. 
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Troy,  No.  9.  Freshet,  1886. 


Looking  west  on  Liberty  street  from  Second  street. 
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Watkuvliet,  Nw.  2.  Freshet,  1886. 

Looking  north  on  Broadway  from  Nineteenth  street. 
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Watery  MKT,  No.  4.  Freshet,  1902. 


Broadway,  Inokinp  north  from  Slxteenlh  to  Twentieth  street.  Stores 
and  dwelling's  flooded  to  level  of  main  floor. 


Watervliet,  No.  :-.  Freshet,  1902. 


Looking  south  on  Broadway  from  Thirteenth  street  to  Eighth  street. 
Watervliet  Arsenal  grounds  flooded;  houses  on  east  side  of  street  flooded 
on  level  of  main  floor. 
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Rensselaer,  No.  l.  Freshet,  1902. 


This  picture  presents  a  view  of  Broadway  looking:  north  from  the 
corner  «f  Second  avenue  and  was  taken  when  water  had  fallen  seven 
inches.    The  height  of  water  iu  view  varying  from  1  to  4  feet. 
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Kensselaer,  No.  2. 


Freshet,  1902. 


This  picture  presents  a  view  of  Columbia  street  at  Academy  street. 
Depth  of  water  about  2  feet. 
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This  picture  presents  a  view  on  the  west  side  of  Aiken  avenue.  Depth 
of  water  at  extreme  right,  about  6'^>  feet. 


KeNSSELAER.  No.  4. 


Freshet,  1902. 


This  picture  presents  a  view  of  Broadway,  looking  south  from  the 
corner  of  Second  avenue,  and  was  taken  after  the  water  had  fallen  seven 
inches.    The  depth  varying  from  1  foot  to  4  feet. 
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This  picture  presents  a  view  of  Broadway  south  of  Columbia  street. 
Depth  of  water  about  two  feet,  but  water  was  not  at  its  heig^ht. 
Ice  had  just  coninienced  to  pile  up. 
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1?ENS8ELAER,  No.  6.  Freshet,  1902. 

This  picture  presents  a  view  of  Broadway  looking  south  from  Columbia 
street  after  water  had  receded. 
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Bensselaer,  No.  7.  *  Freshet,  1902. 

This  picture  presents  a  >iew  on  Third  avenue  looking  east  from  Broad- 
way.  Depth  of  water  from  1  to  2*4  feet. 
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Rensselaer,  No.  8.  Freshet,  1902. 

This  picture  presents  a  view  on  Broadway  from  Ferry  street  north. 
Depth  of  water  from  1  to  feet. 
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REN88EI.AER,  Xo.  9. 


Freshet,  1902. 


This  J  iotiire  presents  a  view  on  Broadway  from  Ferry  street  south. 
Depth  of  water  inches. 


Rensselaek,  No.  11).  Freshet,  1902. 

This  picture  presents  a  view  on  Washin^j^ton  street  looking  north  from 
a  point  between  Second  avenue  and  Columbia  street.  Depth  of  water 
from  1  to  2%  feet. 
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Rensselaer,  No.  11. 


Freshet,  1902. 


This  picture  presents  a  view  looking'  west  on  Columbia  street  from 
corner  Aiken  avenue.    Depth  of  water  from  2  to  5  feet. 


Rensselaer,  No.  12.  Freshet,  1902, 


This  picture  presents  a  view  on  Broadway  looking:  south  from 
Columbia  street  after  water  had  receded. 


Castleton,  No,  1. 


Freshet,  1902. 


Looking-  west  near  the  intersection  of  Main  street  and  South  street. 
Dwelling"  of  W.  O.  I'arkinson  on  right;  12  inehes  of  water  on  floor. 
Store  of  Smith  &  Knowlton  on  left;  2  feet  of  water  on  floor. 
AVater  in  street  in  front  of  square  3»4  feet  deep. 
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Castleton,  No.  2. 


Freshet,  1902. 


Looking*  north  on  Main  street. 

Kiohjuds  &  l^ros.'  stT)re  on  left;  4  feet  of  water  on  floor. 
Dwelling  house  on  right;  ly^  feet  of  water  on  floor. 
rost-Office;  2?,  inches  <tf  water  on  floor. 
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Cabtleton,  No.  3. 


Freshet,  1902. 


Looking  north  on  Main  strp<'t  at  upper  end  of  \illafi*e,  showing  ice 
piled  in  the  street.    Traeks  «.f  Hie  N.  V.  (  .       11.  U.  U.  II.  on  the  left. 


Casti.ktox,  No.  4. 


Freshet,  1902. 


Showing  flats  at  f-ontli  en<l  of  \illagp.  Avater  o  feet  on  main  floor  of 
house. 
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Oastleton^  No.  6.  Freshet,  1902. 

Looking  north  fn  ni  Soulli  strei^t  im  tlic  ti.u  k?;  of  flu   X.  Y.  C,  &  H* 
l£.  1{.  R.,  showin','^  ti;iin  No.  19  —  'I  he  J.ake  Shore  J^iniited, 
Water  in  J.  Seaman's  coal  shed  on  left  6  feet  tleep. 
Water  on  raitroaci  track,  28  inches  deep. 
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Castleton,  No.  7.  Freshet,  1902. 

Looking!'  north  on  Main  street  from  in  front  of  Public  School. 
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Casti.ETOn,  No.  0.  Freshet,  1902. 

Picture  taken  on  r:iilit):i(l  (rack,  loi)kin<f  iioi'tli,  sl>o\vinj>'  the  Lake 
Shore  Limited. 

Downer's  coal  shed  at  left,  water  6  feet  deep. 
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Castleton,  No.  10. 


Freshet,  1902. 


One  mile  south  of  Castleton,  showing-  freiplit  train  on  tracks  of  N.  Y. 
C.  &  H.  K.  R.  U.  surrounded  by  water  and  ice. 
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COEYMANS,  No.  1. 


Looking  east  toward  river  from  head  of  dock. 
Water  at  head  of  dock,  10  feet  deep. 
Water  in  houses,  4  feet  deep. 


Freshet,  1902. 


CoEYMANs,  No.  2.  Freshet,  1902. 

Looking-  e.'ist  frotn  head  of  dock  toward  river. 
Water  in  slore  and  freight  house,  6  feet  deep. 
Water  at  head  of  dock,  4  feet  deep. 
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New  Baltimore,  No.  1. 


Freshet,  1902. 


Showing  ice  shoved  up  in  the  rear  of  residence  of  \V.  R.  Gay. 


Showinir  i<*e  pilefl  on  doclv  and  against  coal  slied. 


New  Baltimore,  No.  3, 

Same  as  No.  2. 


Freshet,  1902. 


New  Baltimore,  No.  4. 

Same  as  No.  2. 


Freshet,  1902. 
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New  Baltimore,  No.  5. 


Freshet,  1902. 
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REPORT  ON  IU£  HUDSON  KlYEB 

AMUWOKO  BT  «B 

Albany  Chamber  of  Commerce 

ExniACTB  FBOM  BbPORTS  MADE  BY  GbOROB  W.  BaFTBR,  RBOARDINQ 

Water  Stoeagb  on  tue  Hudson  River  and  its  tributaries;  im* 

FB0TBHBNT8  TO  THB  HUDSON  BIVER;  AND  THE  WATBBSBED  OF  THE 

Hudson  River  and  its  tributaries. 


Extended  stadies  have  been  made  of  the  possitilities  of  water 
storage  on  Hudson  river,  where  the  water  power  has  increased 

fruiii  less  than  13,000  horsei)()wer  in  18S2  to  something  like  55,000 
horsepower  at  the  beginning  of  1898.  The  studies,  so  far  as 
carried,  show  that  it  is  possible  to  create  oo  that  stream  a  con- 
tinuouSy  permanent  power  of  about  175,000  hors^ow^.  Prob- 
ably when  the  stndies  are  complete  it  will  appear  that  oon- 
siderably  more  than  this  can  be  developed  at  a  cost  which  will 
be  commercially  feasible. 

The  southern  streams,  which  all  belong  to  the  Hudson  system, 
are  Sacandaga,  Indian,  Cedar.  Opalescent,  l>oreas  and  Schroon 
rivers  and  East  Canada  and  West  Canada  creeks*  All  these 
streams  head  in  lakes. 

Following  are  the  principal  lakes  of  the  Adirondack  Plateau 
tributary  to  the  Hudson  system :  Pleasant,  Piseco,  Oxbow,  Sacan- 
daga,  Elm,  M  orehouse,  Honnedaga,  West  Canadu,  >A'ilnmrt, 
Salmon,  Spruce,  Cedar,  Lewey,  Indian,  Rock,  Chain,  Catliu,  liioh, 
Harris,  Newcomb,  Thirteenth,  Henderson,  Sanford,  Golden, 
Boreas,  Elk,  Paradox,  Brant,  Scbroon,  and  Lnseme. 
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HUDSON  RIVER  SYSTEM. 


Hudson  river,  willi  its  principal  tributary,  the  Mohawk,  is 
the  most  important  river  of  the  iistate.  From  its  mouth  to  Troy, 
a  distance  of  over  150  miles,  it  is  a  great  inland  estuary  subject 
to  tidal  action,  and  because  of  its  great  length  and  the  large 
fresh-water  inflow  it  is  unique  among  inland  estuaries.  From 
the  first  landing  of  the  Dutch  on  Manhattan  Island  to  the  present 
time  it  has  been  an  important  channel  of  commerce*.  On  his 
voyage  of  discovery  in  IGOU,  iiendrik  Hudson  ascen(jt»<I  to  the 
head  of  tidewater,  and  doubtless  discerned  the  p(»ss ibi  1  it  ies  of 
funire  settlement  which  were  so  soon  realized  at  Albauy,  Water- 
ford  and  Bchenectady.  The  tidal  action  of  Hudson  river  orig- 
inally terminated  at  the  rapids  above  Troy,  but  ite*  present 
termination  is  a  few  miles  below,  at  the  Troy  dam,  a  structure 
erected  about  1820  as  a  part  of  the  State  canal  stem.  There  is 
a  lock  at  the  east  end  of  this  dam  through  which  canal  boats  pass 
into  the  jxiol  mIkivp.  thus  ennbliiij;  them  to  rea<'h  T-.aiisiii<4lnirt?h  on 
the  east  side  of  tlie  river,  or  Waterford  on  the  west  side,  where 
they  mny  outer  Champlain  canal. 

The  following  are  the  elevations  of  mean  tide,  mean  low  tide, 
and  mean  high  tide,  above  mean  sea  level  at  !New  York,  and  the 
mean  rise  and  fall  of  tides  at  various  points  along  the  tidal 
estuary  between  New  York  bay  and  the  Troy  dam : 

Mean  Tidal  Elevations  in  .  Feet  at  Various  Points  Between 


Kbw  York  and  Troy  Dam. 


J.ULALITY. 


iS;i!uiy  liuok.  

Govornors  Island.. . . . 

Dnlr  1  ;  I  'tMTV  

Co.xsai  kie  light-house 
New  Baltbuore  

C()('\  in:itH..  

Castleton  

Van  Wies  

All.  an  V  

Nail  works  

Trov  dam  ! , 


0.00 

0.  18 

1.  G8 
1.73 
1  .  ss 
2.09 
2.13 
2.43 
2,78 
3.77 


2.20  2!m"^^jd^ 

1.02  l.OS  ;  3.60 

0.17  3.53  i  3.70 

0.02  3.44  3.42 

0.41  3.31  2  S7 

0.82  3.35  2.53 

0.82  3.29  2  .33 

1  27    :    3  ri9  2  32 

1.81  3.75  1  94 

3.37  4.17  ,     0  80 
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Kki'ort  Oh-  "Skw  V<jttK  State  Watkr  h^iouAUE  Commission.  531 

The  most  impoHant  tributaries  begin  above  Troy.  ABcending 

on  the  west  side  we  find  the  Mohawk  river,  the  ontlet  of  Saratoga 
liiko.  Sacaiida^a  l  ivcr,  Slony  and  Noi  iij  <n  <  ks.  and  Indian  and 
Cedar  rivers.  On  the  east  side  tliere  are  Hoosic,  Battenkilt, 
Schroon  and  Boreas  rivers.  Above  the  month  of  Cedar  river  the 
main  North  or  Hudson  river  is  considered  to  extend  to  and 
beyond  Lake  Sanford,  inclnding  Opalesscent  river  and  the  streams 
issuing  fi'oni  the  high  Adii-undat'ks. 

The  following  gives  the  height  above  tide  water  at  l^ew  York 
of  a  number  of  poinls  on  Hudson  river. 

Hbight  Above  Tidk  Watek  at  New  York  of  Points  on 

IIUDSO.N  l^IVER. 


1  fcti . 

Xew  York  [Hi  mouth)   0.0 

Trov  

« 

Saratoga  dam  (fi-est)   102.0 

Port  Edward  ( below  dam)  *   118.0 

Glens  Palls  (crest  of  feeder  dam)   284.0 

Moiitli  of  Sa<an«iaiia  livei*   .*);")<». 0 

Month  (ff  Shiny  creek   r)tS4.0 

Mouth  of  «ehroou  river   0U8.0 

At  Glen  bridge.   728.0 

At  Riverside  bridge   875.0 

At  North  C'roek  bridge   998.0 

Ai  North  river   l.ur.u.O 

Mouth  of  Boreas  river   1,140.0 

Mouth  of  Indian  river   1,415.0 

Mouth  of  Cedar  river   1,400.0 

Lake  Sanford   1,723.0 


MOHAWK  RIVEH. 

The  Mohawk  river,  the  inost  inip(n"tant  tributary  of  tne  Hudson, 
rises  in  the  western  central  part  of  the  ^tate,  near  the  Lewis  and 
Oneida  county  line.  It  flows  in  a  southerly  direction  to  the  city 
of  Rome,  from  which  it  takes  an  easterly  course  across  the  State, 
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Kbport  of  the  Nbw  Yosk  State 


emptying  into  the  Hudson  a  little  above  Troy.  The  principal 
tributaries  are  Schoharie^  East  Canada,  West  Canada^  and  Oria^ 

kanj  creeks. 

The  following  are  the  elevations  above  the  tide  water  of  a 
number  of  points  along  the  Mohawk  river: 

Elevations  of  Points  Along  Mohawk  Bivbr. 


I  Vet . 

At  mouth   12 

Lower  Mohawk  Aqueduct   162 

Schenectady   214 

Moutli  of  Schoharie  creek   270 

At  iiome,  above  feeder  dam   431 


There  are  two  principal  Falls  of  Mohawk  river,  the  Great  Pails 
at  Cohces  and  the  Little  Falls  at  the  city  of  the  same  name. 

The  following  are  the  principal  subdivisions  of  the  drainage 
areas  of  Mohawk  river:  ' 

Subdivisions  of  Bbainagb  Asba  of  Mohawk  Bivbr. 

At  mouth   3,400 

Below  mouth  of  Schoharie  creek   3,100 

At  Little  Falls   1,275 

At  Utica   524 

At  Borne   184 


SoHOHAKiB  Grebe. 

Schoharie  creek  rises  in  the  southern  part  of  Greene  count v, 
whence  it  Hows  18  miles  northwesterly  and  then  northerly  about 
50  miles  to  the  Mohawk.  The  principal  subdivisions  of  the 
drainage  area  are  as  follows : 

Subdivisions  of  Deainagb  Area  of  Schoharib  Orbbk. 

Sq.  mile«. 

At  mouth   947 

Central  Bridge   684 

Gilboa   308 
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The  draiuagc  area  of  Schoii;irie  rreek  ( ^•lllI)^i^*e8  the  greater 
part  of  Schoharie  county  and  portious  of  ciieene,  Albany,  Dela- 
ware, Otsego,  Montgomery,  and  Bchenectady  counties.  Its  head 
waters  drain  the  western  and  northern  slopes  of  the  Oatsfcill 
Mountains.  At  Central  Bridge,  about  19  miles  from  the  mouth 
of  the  creek,  the  water  surf  a  re  is  50U  feet  above  tide  water;  at 
the  mouth  the  elevation  is  274  feet. 

East  Canada  Cbbbk. 

The  eecoud  important  tributary  of  the  Mohawk  is  East  Canada 
creek,  which  rises  in  the  southwestern  part  of  Hamilton  county 
and  flows  southerly,  joining  the  Mohawk  at  East  creek,  about  7 
miles  from  Little  Falls.  According  to  a  map  furnished  by 
Stephen  E.  Piabcock.  of  JJttIo  Falls,  the  total  (iiainage  area  of 
East  (>'anada  crock  is  Hjuare  miles,  of  wlii(  h  58.2  squai'e 

miles  are  in  Hamilton  county,  98.4  square  miles  in  Herkimer 
county,  128  square  miles  in  I*'uIton  county,  and  1.1  square  miles 
in  Montgomwy  county.  Following  are  the  elevations  of  prin- 
cipal points  on  East  (Ainada  creek : 

Elrvations  of  PiiiNCirAT*  1*01X1*8  ON  East  Canada  Creek. 


Feet. 

Bottom  of  Beardslee  Falls  near  mouth   0 

Top  of  Beardslee  Falls. .  ?  ; .  105 

Bottom  of  High  Falls   ^21 

Top  of  High  Falls   379 

Crest  of  dam  at  Dolgeville   446 

Mouth  of  Spruce  creek   147 

Mouth  of  Fish  creek   559 

Emmonsburg   6^6 

Stratford    720 

Oregon   1,140 


The  dislancc  fnuu  the  mouth  of  the  stream  to  Oregon  is  about 
25  miles. 
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The  principal  tributary  of  Enst  Canada  crefk  is  l^^ish.  cret^i^, 
which  is  the  outlet  of  the  East  Canada  lakes.  The  distance  from 
its  point  of  junction  with  East  Canada  creek  to  the  moutli  of  the 
Canada  lake  outlet  is  about  9  miles,  and  the  total  rise  in  this 

distance  635  feet.  The  outlet  of  the  liikcs,  which  is  nearly  hn  t-l, 
is  about  3.5  miles  long.  There  are  no  falls  of  any  inagnitude  ou 
this  creek.  For  the  first  5  miles  from  its  mouth  Fish  creek  rises 
245  feet,  and  from  that  point  to  the  mouth  of  the  outlet  of  the 
East  Canada  lakes,  a  distance  of  4  miles,  the  rise  is  390  feet. 

The  Beeond  tributary  of  Kast  Canada  creek  is  Spruce  t-reek, 
which  has  a  total  length  from  it  mouth  to  its  heiid,  in  tlie  Ji!aton 
Mtllpond,  of  about  8.7  miles,  the  total  rise  in  this  distance  being 
about  550  feet.  Just  below  the  Eaton  Millpond  there  is  a  full 
of  180  feet  in  i!.()00  feet.  At  Salisbury  center,  Spruce  creek  falls 
85  feet  in  about  900  feet. 

West  Canada  Cbeek. 

West  Canada  creek,  the  third  important  tributary  of  the  M«f- 
hawk,  rises  near  the  center  of  Hamilton  county  and  flows  somh 
westerly  about  40  miles,  by  general  course,  to  the  eastern  edge 
of  the  town  of  Trenton,  in  Oneida  county,  where  it  turns  and  fii*st 
runs  southeasterly  and  then  southerly  for  a  total  distance  of  2it 
miles,  finally  emptying  into  the  Mohawk  at  the  village  of  Herki- 
mer. The  total  drainage  area  above  «Eerkimer  is  given  as  548 
square  miles.   This  creek  has  its  source  in  the  Canada  lakes, 
which  are  about  40  miles  northeast  from  the  village  of  Prospect. 
These  lake.s  are  known  separately  as  ihe  West,  Middle,  and  Kast 
Canada.   The  principal  lake  of  this  series  has  an  elevation  of 
2^8  feet  above  tide  water.  The  drainage  area  at  the  village  of 
Prospect,  where  there  is  a  natural  fall  of  about  22  feet,  is  375 
square  miles.   At  Trenton  Falls,  3  miles  below,  the  stream  de- 
scends about  200  feet  in  half  a  mile.    Ascending  the  8trc;nu,  ihe 
j)rincipal  falls,  in  order,  are;  Sherman  falls,  24  feet;  Uigh  falls, 
lO.j  feet;  Mill  Dam  falls.  14  feet;  Snydani  falls,  12  feet. 

According  to  a  report  made  h\  \V;«llace  C.  Johnson,  under  date 
March  17,  18U6,  to  the  Trenton  Falls  Power  Company,  it  appears 
that  of  the  375  square  miles  of  drainage  area  above  Prospect 

y 
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about  175  S(jiiure  miles  lie  at  au  elevation  of  l)eiweeii  2,000  and 
3,000  feet  above  tide  water,  the  average  elevation  of  this  portion 
being  about  2,500  feet.  Of  the  remaining  200  square  miles  above 
Prospect  the  average  elevation  \»  placed  at  not  less  than  1,600 
feet. 

Other  Tributakibs  of  Mohawk  River. 

As  less  important  tributaries  of  the  Mohawk,  ^uquoit  and 

Orisknny  creeks  may  bo  mentioned.  Kanqiioit  creek  rises  in  the 
soutlieastern  part  of  OiK  ifla  county  and  runs  northerly,  emptying 
*  into  the  Mohawk  al>«>ut  two  miles  we^^t  of  Utica.  Its  drainage 
area  is  given  as  62  square  nnles.  Orinkany  creek  rises  in  the 
eastern<8onther]y  portion  of  Madison  county  and  flows  northerly 
into  the  Mohawk  6  miles  west  of  L'tica.  Its  drainage  area  is 
given  as  135  square  miles.  There  is  considerable  water  power 
developed  on  both  Sauquoit  and  ()i  isk;iny  crt'eks. 

HOOSIC  RIVEK. 

The  most  important  tributary  of  the  Hudson  from  the  east  is 
Hoosic  river,  \vhi4*h  rises  in  the  m(»untains  of  Ilerkshire  coiinty, 
Massaehuseiis.  Ii  first  runs  rmrthwesterly.  j)assinjr  from  Massa- 
chusetts into  the  extreme  southwestern  (orner  of  Vermont  and 
thence  into  Rensselaer  county*  in  New  York.  At  the  northern 
boundary  of  Rensselaer  county  it  turns  and  pursues  a  westerly 
course  to  the  Hudson  opposite  the  villajre  of  Stillwater.  Its 
draina^ic  area  at  the  month  is  taki^n  al  I'M)  square  miles.  Its 
principal  tributaries  are  Little  iloosic  river,  Walloomsac  river, 
and  Tomhannock  creek. 

The  county  drained  is  mainly  mountainous,  the  summits  at- 
taining  an  elevation  of  from  1,000  to  2,000  feet  above  tide  water. 

Hoosic  river  is  of  considerable  interest  to  persons  concerned 
in  water  power  development  on  (he  Hudson,  below  its  mouth, 
because  there  are  two  reservoirs  mi  its  in  ad  waters  whirh  have 
been  constructed  by  manufacturers  in  Massachusetts  in  order  to 
maintain  a  more  equable  summer  flow.  The  Urst  of  these  is  the 
Clarksburg  reservoir,  on  the  north  branch  of  Hoosic  river,  and  at 
a  distance  of  about  2i4  miles  above  North  Adams.  The  second 
reservoir  is  on  the  south  branch  and  is  known  as  the  Cheshire 
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reservoir,  being  situated  in  the  town  of  tliaL  iianie.  The  Clarks- 
burg reservoir  is  stated  to  flow  156  acres  and  to  have  a  depth  of 
22  feet.  The  Cheshire  reservoir  tlows  about  650  acres  and  can  be 
drawn  down  abont  8  feet  Both  these  reservoirB  are  controlled 
bj  an  associatioii  of  mill  owners  on  the  Hooslc  and  its  branches 
in  the  State  of  Massachnsetts. 

BATTE^'KILL  BIVEB. 

Battenkill  river,  another  important  tributary  of  the  Hudson, 
rises  in  the  southwestern  part  of  Vermont,  in  Bennin^on  county.  ^ 

It  first  Hows  southwesterly  and  then  westerly  irr^uhirly  across 
Washington  county,  New  York,  to  the  Hudson  at  a  point  about  a 
mile  above  Schuylerville.  The  drainage  area  is  taken  at  -460 
square  miles.  The  elevation  above  tide  at  the  mouth  of  the 
river  is  82  feet,  and  at  the  Delaware  and  Hudson  Bail  way  cross- 
ing, a  little  south  of  Shushan,  the  elevation  is  437  feet.  This 
gives  a  descent  of  355  feet  in  22  miles,  about  one-half  of  which  is 
concentrated  wiihiu  the  last  4  or  5  miles  of  the  river's  course. 

FISH  CBEEK. 

Fish  creek,  a  stream  tributary  to  the  Hudson  at  BchuylerA-ille, 

is  the  outlet  of  Saratoga  lake.  Its  chief  tributary  is  the  Ka.v  a- 
derosseras  creek,  which  drains  the  central  part  of  Saratoga 
county.  The  drainage  area  of  Fish  creek  at  its  junction  with  the 
Hudson  is  estimated  at  253  square  miles. 

SACANDAOxV  Rn^ER 

Sacandaga  river  is  the  next  important  tributary  of  the  Hudson 
in  the  ascending  order.  It  has  three  principal  branches,  which 
unite  to  form  the  main  river  in  the  southeastern  part  of  Hamilton 
county.  The  west  branch  is  the  outlet  of  PIseco  lake ;  the  middle 

branch  is  the  outlet  of  Sacandaga  and  Plensanr  lakes,  wlnl** 
tho  f  .si  branch  issues  from  a  series  of  Rniall  ]Mmds  and  lakes  in 
the  southwestern  part  of  Warren  county,  not  far  from  Bakers 
Mills.  The  east  and  middle  branches  unite  a  few  miles  to  the 
north  of  Wellstown,  and  west  branch  joins  a  few  miles  south  of 
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Wellptowu.  Ths  river  then  flows  southeasiorly  to  about  5  miles 
below  ^^orthville,  where  it  turns  rather  more  than  a  right  angle 
and  flows  irregularly  northeast  to  the  main  Hudson  at  Hadley. 
Tbe  principal  tribntarj  of  the  SacanOaga,  aside  from  its  branches, 
is  Eaat  Stony  creek. 

The  following  are  the  several  subdivisions  of  tbe  drainage  ai^ 
of  8acandaga  river: 

Subdivisions  of  thb  Dilunacod  Abba  op  8acai9DAOA  Bivbb. 

Sq.  Mileti 


Total  drainage  area  at  mouth   I.<^t0 

South  branch   240 

Middle  branch   115 

East  branch   124 

Stony  creek   2l2 

Main  river  below  Stony  creek   -23 


The  following  are  elevations  above  tide  at  a  number  of  prin- 
cipal points: 

Elevations  Above  Tide  of  Points  Along  Sacandaga  Rivhr. 


leet . 

At  mouth  of  river   556 

Above  dam  at  Conkinville  *   697 

Korthville   732 

Hope  Center   703 

Wellstown   ?»02 

East  branch  at  old  tannery   di8 

East  branch  at  foot  of  High  falls   1.205 

East  branch  at  head  of  High  falls   1,337 

East  brancli  at  lirigbaiiiH  pond   1,706 

Piseco  lake  •   l.r»48 

Lake  Pleasant   1,706 

Sacandaga  lake   1J66 


From  Conklinville  to  the  mouth  of  the  river,  a  distance  of  a 
little  over  5  miles,  the  river  falls  141  feet. 
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8CHROON  RIVER. 

^t  hioon  river  rises  in  Essex  i ouuty,  along  the  southern  slopt^ 
of  the  highest  mouutains  of  the  Adirondack  group.  It  flows  in 
a  general  aontherly  direction  for  abont  45  mlles^  through  EDasez 
and  Warren  counties^  and  joins  the  Hudson  just  above  Thurman. 
On  the  Iu)uih1:ii  V  between  Kswsex  and  Warren  counties  the  ri\'er 
flows  through  i^t  hroon  lake,  a  body  of  water  nearly  9  miles  loug 
and  from  a  little  less  than  0.5  to  1.5  miles  in  width. 

The  following  are  some  of  the  important  subdivisions  of  the 
drainage  area  of  Schroon  river. 

Subdivisions  of  the  Drainage  Area  of  Scuroon  Riveu. 

Sq.  Mi!e». 

At  mouth   550 

Wari-i'iisbiu'ii'   53.5 

Tuiiiblehead  falls   5t»2 

Foot  of  Schroon  lake   47U 


Souie  of  the  elevations  on  Schroon  river  are  as  follows 


Elevations  ok  Schroon  River. 


I  e<;  t . 

At  mouth   610 

Schroon  lake   807 

Paradox  lake   820 

Schroon  falls   840 

Elk  lake   l.'.».s»j 


There  is  uu  developed  water  power  on  JSckroou  river  except  that 
at  Warrensburg. 

Low-w^ATER  Flow  of  Mohawk  River. 

The  di  aiiiafje  in  oa  of  this  si  ream  is  3,4(H)  square  miles.  Ar- 
cordiii^  \o  l-)avid  H.  Van  Auken,  the  eii«iineer  of  the  Cohoes 
Company,  at  Cohoes,  the  minimum  flow  of  Mohawk  river  does  not 
exceed  800  cubic  feet  per  second^  or  0.335  cubic  foot  per  square 
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mile  )  (  !•  second.  Sirnv  (•()iisi«]oral)le  water  is  taken  from  Mo- 
hawk river  for  the  supply  of  Erie  caiml  probably  Mr.  Van  Anken'a 
statenieDt  relates  to  the  amount  realized  for  water  power  at 
Oohoes,  and,  in  the  absence  of  definite  figures  as  to  the  amount 
abstracted  for  the  canal,  uiusi  be  taken  as  J^oniewhut  genei*al. 
There  is.  however,  a  well-defined  feeling  that  the  minimum  flow 
of  the  Mohawk  has  been  gradually  decreasing  during  the  last 
twenty  or  twenty^five  years,  due  probably  to  decreasing  deforeS' 
tiitiou  of  the  drainage  area. 

Ijow-water  Flow  of  Hudson  Bivkr. 

The  drainage  area  above  Mechanicville  is  4. 500  si]ii:ire  miles. 
The  natural  How  of  this  stream  is  sduiewhat  ohscuriMl  bv  the 

■ 

presence  of  a  considerable  nnmber  of  lumberir.en's  reservoirs  on 
its  head  waters,  the  total  storage  of  which  aggregates  about 
4,000,000,00(1  cubic  feet.   The  month  of  niininmm  run-off  for  the 

whole  period  covered  by  the  nieasnre^sienl;*  was  July,  1888,  the 
mean  for  the  nioiah  l>eing  1,5^]7  cubic  feel  per  second,  or  0.39  inch 
on  the  watershed.  For  short  periods  the  mean  flow  has  been 
less  than  this.  Thus,  from  August  14  to  19,  1890,  the  mean  flow 
was  1,080  cubic  feet  i)er  second ;  also  from  October  2  to  6,  1891, 
.  iiiclii.si\ the  mean  thiw  drainajze  area  this  gives  o.l:4  <  ubic  ff-et 
per  sei-ond.  For  4,500  square  miles  oi-aina^'e  area  this  gives 
0.24  cubic  foot  per  second.  Taki:  g  the  diversion  for  the  supply 
of  Champlain  canal  into  account,  we  have  about  0.29  cubic  foot 
per  squaie  mile  jicr  second  as  the  actually  observed  minimum 
flow. 

The  figures  show,  moreover,  that  the  minimum  of  0.29  of  a  cubic 
foot  per  second  has  occurred  for  only  two  periods,  one  of  six  days 
and  the  other  of  five  dayt*.  a  total  of  eleven  days  for  the  whole 

period  c()vered  b.v  riic  nicasurenient.^.    For  .lulv,  the  menn 

flow,  inchiding  tlie  diversion  which  was  then  occurring  for  the 
supply  at  Champlain  canal  may  lie  taken  at  0.37  of  a  cubic  foot 
per  square  mile  per  second.  For  Octol)er,  1891,  the  mean  flow  for 
the  whole  month  was  1,427  cubic  feet  per  second,  or.  including 
the  diver.siou  to  the  Champlain  canal.  O.oG  of  a  cubic  fcmt  per 
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square  mile  per  second.  In  July,  1890^  the  mean  How  fur  the 
month  was  1,950  cubic  feet  per  eecond,  and  in  several  other 
months,  as  Jnly^  1S93,  July,  1896,  and  September  and  October, 

1895,  the  mean  monthly  flow  varied  from  about  2,000  to  2,700 
cubic  feet  per  second. 

Early  Bubvkys. 

The  project  for  constructing  storage  reservoirs  on  the  tipper 
Hudson  has  been  agitated  for  many  years,  the  lirst  surveys  for 
tills  purpose  having  been  made  in  1874.  In  tliat  year  Prof.  F.  N. 
Benedict  conducted  surveys,  and  in  his  report  proposed  an  ex- 
tensive system  of  reservoirs.  The  chief  interest  attaching  to  this 
report  is  the  proposition  on  the  part  of  Mr.  Benedict  to  build 
storage  reservoirs  at  Blue  Mountain,  Racket,  Forked,  Beach,  and 
Long  laices,  and  divert  the  water  stored  on  these  several  lakes 
from  their  natural  drainage  into  Backet  river,  to  tlie  sonth^  thus 
making  them  artificially  tributary  to  Hudson  river.  In  pro- 
posing this  divorsion,  Mr.  Benedict  apparently  assuinetl  that  ihe 
State,  in  its  sovereign  capacity,  could  divert  waters  from  oue 
drainage  basin  to  another  without  regard  to  the  rights  or  wishes 
of  the  riparian  owners. 

In  addition  to  the  lakes  already  enumerated,  which  are 
naturally  tributary  to  Racket  river,  Mr.  Benedict  proposi^d  to 
make  reservoirs  of  the  following;  hikes  and  ponds  in  the  upper 
Hudson  drainage  area:  Bound  pond,  Catlin  lake.  Rich  lake,  Harris 
lake>  Lake  Henderson,  Newcomb  lake.  Lower  Works  reservoir. 
Chain  lakes,  Goodenow  pond,  Goodenow  river  reservoir,  Souili 
pond.  Clear  pond.  Slim  pond,  Ackerman  pond,  IVrch  iiond.  Trout 
pond,  Lake  Harkness,  Shedd  lake,  First  Sergeant  pond.  Third 
Sergeant  pond,  Flumley  pond,  Moose  pond,  and  Gary  pond.  The 
total  storage  to  be  furnished  by  the  entire  system  of  reservoirs 
Is  placed  at  18,410,781,600  cubic  feet.   The  total  <-ost  of  the  pro- 
posed reservoirs  was  placed  by  Mr.  Hcnedi<'t  nt  about  f 205, (MM), 
or,  including  the  diversitm  canal  and  iniproveiuents  at  Ixing 
lake,  at  a  total  of  about  |460,000.  The  dams  proposed  weie  to  be 
constructed  of  timber,  very  much  after  the  plan  of  the  timber 
dams  still  constructed  by  the  lumbermen  in  this  region. 
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Udbbbvoir  Sites  on  Baganoaga,  Main  Hudson^  and  Schroon 

Rivers. 

The  Bui  veySj  so  far  as  carried,  indicate  that  ecouomical  reser- 
voirs ('outrolling  the  entire  drainuge  area  to  full  capacity  in  the 
year  of  uiiiiimum  rainfall  may  be  constructed  in  the  Sacandaga^ 
main  Hndson,  and  Schrooo  valleys,  as  shown  in  the  following 
paragraphs. 

The  Sacandaga  river  has,  ti^  already  stated,  a  total  di*ainage 
area  nbove  its  mouth  at  riaillcv  oi  l,()-40  squre  miles.  The  catoh- 
meiit  areas  uf  reservoir  sues  uii  Hacuudaga  river,  in  square  miles 
are  as  follows : 

(JATCHMKNT  xUtKAS  OF  IvKriKUVOIU  SlTlis;  O.N  Sai  A.SUAUA  RiVKU. 


Sq.  -Miles. 

Lakes  Pleasant  and  Hai  andaga   43 

Piseco  lake   55 

Ariett:v  flow   40 

Miscellaneous   50 


Total  ;   190 


The  main  Hudson  or  North  river  has  a  total  drainage  area 
above  Uadley,  not  including  Schroon  river,  of  1,092  square  miles. 

Of  this  area  the  portions  shown  below  may  be  developed  to  full 
capacity  in  the  year  of  miuiniuni  rainfall; 

Catcumknt  Area  or  Reservoir  Sites  on  Main  Hudson  Biver. 

Sq.  Bliles. 


Thirteenth  pond   14 

Chain  lakes   58 

Catlin  lake   25 

Lakes  liich,  Hai-ris,  and  >iewcon»b,  and  the  Goodeuow 

flow   83 

Lake  Henderson   18 

Lake  Sanford  and  the  Tahawns  flow   67 

Boreas  river  and  Boreas  pond   46 

Cedar  river   58 

Indian  lake  


Total   514 
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Schroon  river  has  a  total  drainage  area  above  its  mouth  of  551> 
square  luiles.   The  topography  of  the  Schroon  area  is  such  as  to 

admit  of  two  Uistiiu-i  lilies;  of  u-faiiiKMH  — either  to  coiistruci  one 
large  dam  at  Tumblehead  falls,  about  a  mile  below  iSouth  Morioon, 
or  to  construct  a  series  of  1<»  to  18  small  dams  at  various  points 
in  the  area.  In  either  case  it  is  possible  to  control  suhBtajitiallj 
the  full  flow  of  the  502  square  miles  above  Tumblehead  falls,  and 
the  decision  of  which  is  bettor  wiJI  Tiuii  <liietly  on  the,  (]n('snnii 
of  relative  cost^  the  estimate  taking  into  account  the  fact  that  it 
will  cost  much  more  to  operate  a  large  number  of  reservoirs  than 
to  operate  one. 

Catchment  Area  of  SiJALL  Keservoiks  on  ^cuRooy;  Kivkr. 


Minerva  brook  at  Oliiisteadville   4:;. 4 

Hewett  poud     2.5 

Loon  lake    11.6 

Friend  lake   4.9 

Elk  lake  *   1  .-.9 

Clear  poud   2.3 

New  pond  

Deadwater  pond  ,   13,9 

Hammond  pond   13. 4 

Dudley  pond   ;»,9 

Oversliot  pond   4  9 

Paradox  hike   - 

Paragon  lake   r  g 

Crane  pond   7  2 

Pharaoh  lake  :   s.3 

Brant  Like   38  7 

Valentine  poud   7 

SchrooD  lake  at  Starbuekville   259.2 

Total  


The  area  between  Starbiw  k\ il!e  ;  nd  Tmiiblehead  falls  not  avail- 
able with  the  y.v.steui  of  small  re«'rvoir"*     23.3  square  miles. 
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The  total  controllable  area  of  the  upper  Hudson,  with  the  s.vs- 
tern  of  small  reservoirs  in  the  8chroon  Valley,  ia  as  follows: 

Total  Catch aiext  Abea  of  Upper  Hudson  Kiver. 


SiK'Uudagii  Valley   MM) 

Uudsou  above  Hadley   uU 

Sehroon  Valley   470 

Total   1,183 


^\\th  one  large  reservoir  iu  Schroou  Valley  the  catciimeut  area 
is  increased  to  1,206  square  miles. 

The  system  of  small  reservoirs  outlined  in  the  foregoing  is 
estimated  to  store  15,330,000  cubic  feet,  at  a  cost  of  ^1,172,500; 
hence  the  cost  per  million  cubic  feet  stored  becomes  |7G.48.  These 
figures,  however,  do  not  take  into  account  the  nnnual  « <.si  of 
maintenance  and  operation,  which  may  be  placed  ut  $30,000  per 
year,  and  capitalized  at  6  per  cent,  is  equivalent  to  a  pAmanent 
investment  of  f600,000.  Adding  J8t(;()0.o00  to  $1,172,500  gives  a 
total  pcrinanent  invcsl niciit  of  $1,772,500. 

A  fjeueral  estimate  of  the  cost  of  the  single  large  reservoir  in 
Schroon  Valley  shows  that  with  a  dam  at  Tumblehead  falls,  39 
feet  in  height,  there  would  be  impounded  15,923,000,000  cubic  feet. 
The  ]»re]iminary  cPtimnte  indicates  a  total  cost  of  |840,000.  and  a 
later  snrvey  indit-atcs  ahont  ^1,000,000.  Tlip  (inal  revision  of  ihe 
estimate  on  completion  of  the  investigation  may  show  a  somewhat 
larger  figure  than  this.  Kven  if  the  cost  were  to  be  $1,000,000,  it 
would  Btill  be  exceedingly  cheap  storage,  the  cost  for  15,- 
f»::.'.(Mi(i ooo  cnbir  feet  being  on  this  basis  only  |Gl).ll  per  million 
( ithic  f<  «'i  stored. 

The  dam  at  Tumblehead  falls  would  be  located  just  below  the 
outlet  of  Brant  lake,  the  elevation  of  the  water  surface  of  which 
is  801  feet.  The  flow  line  of  the  proposed  reservoir  ha*  been 
pl.K'd  at  nn  elevation  of  840  feet,  thus  giving  a  depth  of  39  feet 
ovrr  the  surface  of  Hraiit  lake,  a  depth  of  :;:■»  feet  over  the  surface 
of  fcichroon  lake  and  a  depth  of  20  feet  over  Taradox  lake.  With 
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the  reserTQir  full  or  nearly  full,  there  would  be  continuoua  navi- 
gation from  the  head  of  Brant  lake  to  the  head  of  Paradox  laice 
of  about  85  milee.  The  villages  of  South  Horicon,  Bartonyille, 

Starbuck\ ille,  and  paiLs  of  Pottersville  and  Chester  are  witiiiu 
the  flow  of  this  reservoir. 

Ab  anoth»  large  reservoir  to  be  built  on  the  head  waters  of  the 
Hudson,  Indian  lake  reservoir  may  be  mentioned.  The  total  con- 
trollable area  of  this  lake  is  140  squai^e  miles  which  is  capable 
of  furnishing  in  the  vear  of  minimum  run-off  4,468,000,000  cubic 
feet.  To  provide  this  storage,  a  dam,  raising  the  water  surface 
23  feet  above  the  present  dam,  is  required.  The  storage  of  the 
present  dam,  10  feet  in  height,  is  estimated  at  800,000,000  cubic 
feet. 

Piseco  lake  luav  also  be  i-eferred  to  as  another  large  reservoir 
which  may  be  constructed  on  the  upper  Hudson  at  low  cost.  It 
is  estimated  that  a  storage  of  1,725,000,000  cubic  feet  may  be 
made,  at  an  expenditure  of  |70,000,  or  at  an  average  cost  per 

million  cubic  feet  stored  of  f40. 

Without  going  further  into  detail,  the  following  may  be  given 
as  the  approximate  storage  of  the  entire  upper  Hudson  system, 
worked  out  to  date. 


Apfhoximate  Storage  of  Upper  Hudson  Riveb. 


Storage  of  Sacandaga  and  main  Hudson  river 


drainage  areas,  not  including  Boreas  river 


reservoir,  Boreas  pond,  Indian  lake  and  Piseco 


lake  

Boreas  river  reservoir  and  Boreas  pond 

Indian  lake  

Piseco  lake  

Schroon  Valley  

Hadlev  

Conklinville  


4,468, 


Total 


45,5^3,000,000 
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This  storage  is  considered  sufficient,  in  conjunction  with  the 
natural  flow  of  the  unregulated  portion  of  the  river^  to  maintain 
at  Mecbanicville  a  flow  of  at  least  4,500  cubic  feet  per  second 
durinj;  the  out  ire  year. 

In  addition  to  the  I'owrvoirs  named  above,  the  general  investi- 
gations Indicate  that  there  is,  possibly,  an  opportunity  to  make  a 
large  reservoir  on  Sacundaga  river  by  the  erection  of  a  dam  about 
20  feet  in  height  at  Conklinville,  where  there  is  a  reach  of  river 
extending  24  miles  to  NorthviUe.  The  available  storage  of  such 
a  reservoir  is  taken  at  nbont  4,000,000,000  cnblc  feet. 

There  is  also  an  opj^ortunity  to  construct  on  the  main  Hudson 
at  Hadley,  just  above  the  mouth  of  the  Sacundaga,  another  reser- 
voir of  about  4,000,000,000  cubic  feet  capacity,  at  a  point  where 
the  natural  conditions  for  constructing  such  a  reservoir  are  con- 
sidered \ery  good.  At  the  cite  of  the  proposed  dam  the  river 
shows  a  granite  rock  boltoni  with  precipitious  banks  nearly  40 
feet  in  height  and  about  100  feet  apart.  The  material  for  a 
permanent  stone  dam  exists  in  the  vicinity,  with  an  opportunity 
to  construct  a  wasteway  over  natural  rock  at  one  ledde. 

Inasiiiueh  as  ali  the  storage,  except  that  of  the  Sacundaga  area, 
would  pass  through  the  Had  ley  i^eservoir,  its  construction  would 
simplify  the  management  of  the  system  very  greatly.  In  the 
enmmer  seaaon,  as  long  aa  there  is  any  storage  above  to  be  drawn 
upon,  fbifK  reservoir  cotild  be  kept  nearly  full  ami  just  the  right 
quantity  drawn  out  from  day  to  day  to  keep  the  river  at  the 
assumed  flow  of  4,500  cubic  feet  a  second  at  Mechanicville. 

•  Epfbct  or  Pboposbd  Storaoib  om  Biwa  Fsow. 

The  foregoing  quantities  of  storage  have  been  flxed  upon  on 

the  basis  that  the  water  vield  of  the  vear  of  niitiiiiium  stream 
flow  will  furuish  a  storage  of  at  least  12  inches,  the  flow  line  of 
the  reservoirs  themselves  being  located  with  reference  to  holding 
back  13.5  inches. 

In  conclusion,  it  may  be  said  that  it  is  entirely  feasible  to  con- 
struct a  system  of  reservoirs  in  the  upper  Hudson  Valley,  and 
such  fcystem  may  be  designed  with  reference  to  the  full  capacity 
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storage  of  at  least  1,300  square  miles  of  area,  or  47  per  cent,  of  the 
total  area  above  Glens  Falls.  Buch  control  would  result  in  the 
material  reduction  of  floods  at  Glens  Falls  and  other  points. 
The  ]  n  posed  total  storage  of  45,593,000,000  cubic  feert  wonld 

iiiaiiitaiii  4,500  cubic  feet  per  second  tlow,  as  well  as  supply  the 
other  necessary  demands,  in  the  driest  season  of  tlie  gauging 
period. 

•The  discharge  measurements  show  that  whereas  the  minimum 
unregnlated  flow  at  Glens  Falls  is  as  low  as  900  cubic  feet  per 
second  for  a  monthly  mean  with  the  storage  carried  out,  the 
probable  inouthly  mean  How  at  Glens  Falls  will  be  at  least  3.0(10 
to  3,000  cubic  feet  per  second.  The  miniunim  regulated  Jttow  of 
4,500  cubic  feet  per  second  at  MechanicTille  will  increase  the 
low-water  depth  in  Hudson  river  at  Albany  about  1.5  feet. 

The  diversion  of  water  for  the  use  of  Ohamplain  canal  is  an 
injury  to  the  water  power  at  Glens  Falls  arid  lower  points  on  the 
river.  Since  water  power  is  much  cheaper  than  steam  power, 
the  taking  of  the  water  of  the  river  away  lirom  the  mannf acturefs 
is  ft  serious  matter.  In  the  fourteen  years,  from  1882  to  1895,  the 
use  of  water  power  on  Hudson  river  has  increased  from  a  total  of 
12,894  net  horsepower  in  1882  to  43,481  net  horsepower  in  18d5^ 
an  increase  of  237  per  cent 

The  upper  Hudson  storage  system  is  estimated  to  cost  fiom 
f60  to  |70  per  million  cubte  feet  stofed,  a  sum  eousidevably  leai 
than  the  cost  of  many  other  systems. 

The  Hudson  river  naturally  divides  into  two  sections,  the 
up])er  and  the  lower,  at  the  Troy  dam,  which  is  now  the  head 
of  the  lower  tidal  section,  although  before  the  erection  of  the 
dam  it  is  probable  that  the  tidal  influ^oe  was  felt  as  far  up  as 
Waterford. 

The  drainage  area  at  Troy,  as  estimated  from  the  State  map«, 
is  taken  at  8,000  square  miles;  at  Mechanicville,  at  4,500  square 
miles,  and  at  Glens  Falls,  at  2,800  square  miles.  The  Mohawk 
river,  the  longest  tributary  of  the  Hudson,  has  a  drainage  aies 
of  about  3,400  square  miles.  The  next  longest  tributary  below 
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Glens  Falls  is  the  Uoosic,  with  a  diaiuage  area  of  iGO  squaie 
miles. 

Above  Glens  Falls  the  first  tributary  of  importance  is  the 
Sacundaga,  which  joins  the  main  river  at  Hadley,  Its  drainage 
area  is  1,040  sqaare  miles. 

At  Tliuiiuaii  \sc  have  the  Schrutm,  with  au  area  of  550  square 
miles. 

A  considerable  portion  of  the  drainage  area  of  the  HadsoD 
above  Mechanicville  lies  in  the  States  of  Massachasetts  and 
Vermont. 


* 
9 


IMPROVEMENT  OF  NAVIGATION  IN 
THE  HUDSON  RIVER. 


Between  Kbw  Bai/ximore  and  Tboy. 

This  part  of  onr  subject  has  been  so  ttaorouglily  discussed  in 
the  various  reports  of  the  United  States  government  engineers, 
and  also  in  several  of  the  annual  reports  of  the  Statt^  Engineer 
and  Suryejor,  that  I  shall  go  no  farther  here  than  to  indicate 
the  lines  on  which  the  improvement  now  in  process  has  be^ 
carried  out,  and  the  probable  effect  on  the  river  of  snch  increase 
of  the  dry  weather  ilow  as  may  be  expecied  to  result  from  the 
construction  of  the  proposed  system  of  reservoirs. 

From  a  few  miles  below  New  Baltimore  there  has  never  been 
until  recently  any  tronble  on  acconnt  of  lack  of  water  for 
navigfation  purposes;  the  work  of  improvement  has  therefore 
bet?n  mostly  confined  to  that  section  of  the  river  extending  from 
New  Baltimore  to  Troy,  a  distance  of  about  twenty  miles.  This 
work  has  been  carried  on  more  or  less  continnonBlj  since  1797,  in 
wliich  year  the  first  State  appropriation  was  made.  Before  1881 
the  work  was  carried  on  nnder  State  appropriation  and  contri- 
butions  from  the  cities  of  Albany  and  Troy,  but  in  that  year 
the  jurisdiction  of  the  federal  government  over  these  waters 
was  confirmed  by  Judicial  decision. 

Since  1831  the  work  has  been  carried  on  by  both  the  State  and 
federal  governments.  The  last  State  appropriation  was  in  1892. 

Previous  to  1866  the  work  was  of  somewhat  unsatisfactory 
character,  owing  to  its  being  largely  without  any  compreliensive 
plan  of  operation^  as  well  as  irregnlarly.  Some  increase  in 
depth  of  channel  was,  however,  effected  as  may  be  gathered 
from  the  statements  of  d^th  at  several  points  following. 

The  plan  of  improvement  followed  since  1867  was  devised  by 
General  Newton  on  the  principle  that,  in  a  tidal  estnary  reoelT* 
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ing  a  moderate  inflow  of  fresb  water  at  its  head,  an  increased 
depth  of  water  is  best  secured  by  increaeiDg  the  tidal  scour. 

Acetirdiug  to  Ooneral  Xewton,  in  bis  annual  report  to  ilie  chief 
of  engineers  for  1875,  the  action  of  the  iiood  tide  is  to  form 
deposits  of  whatever  detritus  may  be  carried  in  suspension, 
while  the  ebb  tides  tend  to  scour  such  deposits  away.  Under 
such  action  tho  inclination  of  the  bed  of  a  stream  increases 
towanl  the  head  until  the  two  forces  are  in  equilibrium;  when 
this  point  is  reached  the  slope  of  the  bed  and  the  depths  become 
constant. 

The  erection  of  the  Troy  dam  has  had  the  same  effect  in 
decreiisin^i  the  scour  of  the  t'bb  as  would  result  from  natural 
causes  somewhat  higher  up  if  the  dam  had  not  been  built,  or,  if 
the  present  position,  with  tlie  result  of  an  increase  in  the  scour- 
ing action  ol  the  ebb  in  front  of  the  city  of  Troy.  It  may  be 
concluded,  then^  that  the  location  of  the  Troy  dam  below  the 
head  of  original  tidal  influence  is  in  some  degree  responsible  for 
the  difliculty  in  maintaining  a  channel  between  Albany  and 
Troy, 

Gteileral  Newton's  plan,  as  adopted  in  1807,  provided  for 
securing  a  navigable  channel  eleven  feet  deep  at  m^an  low  water 

from  New  Baltimore  to  Albnny,  and  nine  feet  deep  at  mean  low 
water  from  Albany  to  Troy.  This  work  has  been  carried  out 
along  the  following  lines:  ' 

(1)  A  system  of  longitudinal  dikes  to  confine  the  current  suf* 
flciently  to  allow  the  ebb  and  How  of  the  tidal  current  to  keep 
the  channel  cleai*.  These  dikes  to  be  gradually  brought  nearer 
together  from  New  Baltimore  towards  Troy,  so  as  to  assist  the 
entrance  of  the  flood  current  and  increase  its  height,  their 
height  to  be  kept  approximately  at  the  level  of  the  tidal  high 
water,  so  as  not  to  confine  the  freshets,  the  exact  level,  however, 
being  left  to  be  determined  as  the  work  progresses. 

^2)  That  the  dredge  be  used  as  far  as  necessary  to  open  the 

channels  above  described,  which  the  current  should  not  be  al- 
lowed to  do,  except  very  gradually,  lest  accumulations  danger* 
ons  to  navigation  be  formed  below* 
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(3)  Keeping,  as  far  as  practicable,  the  side  reservoirs  open  to 
the  passage  of  tidal  currents  by  gaps  at  their  lower  extremitiea 
in  order  to  increase  the  tidal  flow. 

(4)  Duiiipiug  all  dredged  material  in  secure  places,  where  it 
cannot  be  moved  back  again  into  the  channel  by  the  current. 

(5)  GoDStrncting  the  dikes  of  timber  and  stone  In  a  manner 
to  secure  their  permanancy  at  a  minimum  cost,  the  details, 

varying  with  the  locality,  to  be  left  to  the  discretion  of  tlie  local 
engineer,  to  be  so  designed  as  to  admit  of  having  an  increased 
height  given  to  the  dikes  if  necessary. 

(6)  To  protect,  when  necessary,  the  banks  and  islands  against 

the  abraiding  action  of  the  currents  by  revetments. 

(7)  That  limits,  beyond  which  no  encroachment  upon  the 
channel  should  be  made,  be  prescribed,  and  that  any  sucli  en- 
croachments be  reported  to  the  engineer  in  charge. 

This  improvement  was  substantially  completed  on  June  30, 
1892,  the  total  expenditure  thereon  by  the  federal  government 
amounting  to  11,247,940.29. 

Jnly  13, 1898,  Cktngress  sanctioned  another  project,  which  pro- 
vides for  maintaining  all  improvements  and  constmctins  new 
regulating  works  for  eight  miles  below  New  Baltimore,  and 
also  deepoiiintr  the  entire  reach  so  as  to  afford  a  channel  400  feet 
wide  and  twelve  feet  deep,  from  Coxsackie  to  the  foot  of  liroad- 
way,  Troy,  and  from  thence  300  feet  wide  and  12  feet  deep  to  the 
State  dam.  A  sum  not  to  exceed  12,447,906,  in  the  aggregate, 
was  appropriated  for  this  work. 

From  179T  to  1892,  inclusive,  the  State  of  New  York  appro- 
priated lor  work  on  the  Hudson  river  the  sum  of  f 1,504,429.29. 
Between  1825  and  1867  the  city  of  Troy  contributed  $127,248.59, 
and  the  city  of  Albany  |5,566.66,  a  total  contribution  for  the 
two  cities  of  fl32,815.25.  The  total  amount  expended  and  ap> 
propriated  for  Hudson  river  improvement  from  1797  to  date  is 
therefore,  15,333,090.83. 

The  results  obtained  by  this  expenditure  are  exhibited  by  the 
following: 
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In  1819  the  available  channel  depth  between  Kev  Baltimore 

and  Albaiij>  w.ib  lour  feet  at  low  water;  iu  1S67  it  had  increased 
to  7.5  feet;  in  1879  to  8.5  feet;  in  1885  to  10  feet,  and  in  1892,  to 
nearly  11  feet. 

Early  in  the  present  century  the  tidal  rise  in  this  section  of  the 
Hudson  river  was  1.2  feet  at  Troy;  2.3  feet  at  Albany,  and  3.7 
feet  at  New  Baltimora.  At  the  present  time  the  tidal  observa- 
tions sliow,  at  llie  Troy  dam  0.8  feet,  at  the  steel  works  2  feet, 
at  Albany  2.5  feet,  at  Castletou  2.6  feet,  at  Coeymana  3  feet,  and 
at  New  Baltimore  3.4  feet. 

The  main  rise  in  New  York  harbor  is  4.4  feet. 

The  plane  of  mean  low  water  at  New  York  is  below  tbiat  at 
Troy  dam,  4.1  feot,  Mow  that  of  the  steel  works  2.5  feet,  below 
Albany  2  feet,  Castleton  1.6  feet,  and  below  New  Baltimore  0.8 
feet. 

» 

In  Ihe  same  way  the  plane  of  mean  hig^  water  at  New  York  is 
above  that  of  the  Troy  dam  0.52  feet,  the  steel  works  0.12  feet, 
Albany  0.06  feet,  Castleton  0.25  feet,  and  New  Baltimore  0.17 
feet. 

Comparing  these  figures  as  to  tidal  planes  at  the  several 
points  and  it  is  at  once  apparent  that  the  surface  slope  of  the 
stream  is  considerably  less  in  the  regulated  section  at  time  of 

high  water  than  at  low  water. 

For  instance,  the  fall  from  Troy  dam  to  New  Baltimore  at  low 
water  is  3.3  feet,  while  at  high  water  as  a  mean  is  0.7  feet. 
Further,  this  is  not  uniformly  distributed,  as  we  see  that  between 
Albany  and  New  Baltimofe  the  high  water  surface  slope  is  <mly 
0.11  feet;  between  Albany  and  the  steel  works  it  is  also  only  0.18 
feet,  leaving?  0.14  feet  between  the  steel  works  and  the  Troy  dam. 

It  is  clear  then,  that  the  movement  of  the  ebb  flow  in  the 
channel  must  at  the  banning  be  very  slow  and  any  practicable 
method  of  Jncreaslug  the  high  water  slope  is  worthy  of  very 
serious  consideration.  But  before  examining  that  phase  of  the 
question  let  ns  consider  the  theory  of  the  present  improvement 
one  step  farther. 
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In  arriviug  at  the  plan  of  systematic  iniprovemeiit  carried  out 
since  it  waus  asBnmed  that  the  minimuiu  freeh  water  How  of 
the  HudBon  river  was  as  low  as  about  2,000  cubic  feet  per  second 
for  a  considerable  portion  of  each  year.  On  this  point  the  eight- 
year  gauj^nugs,  \\\ndi  ^^e  have  tabulated  and  diagramed,  furnish 
definite  information  which  waa  uot  available  in  18G7,  and  which, 
of  course,  could  not  be  available  until  after  the  lapse  of  the 
several  years  required  to  make  such  a  series.  It  is  insufficient 
to  say  then  that  the  gaugiugs  established  the  fact  that  usually  the 
summer  llow  at  Troy  is  considerably  greater  than  2,000  cubic  feet 
per  second.  Indeed,  it  will  be  only  in  an  extreme  case  tliat  it 
runs  as  low  as  that  for  short  periods. 

The  gaugings  also  show  that  freshets  of  from  80,000  to  lOO^OOO 
cubic  feet  per  second  may  be  expected.  While  such  flows  con- 
tinue they  give  ample  vohmie  and  velocity  for  scouriiig  away 
deposits  in  the  head  of  the  river  which  have  been  made  in  previous 
periods  of  low  water.  Their  good  office  in  this  particulajr  is^ 
however,  more  tlian  balanced  by  their  tendency  to  wear  away  the 
banks  and  islands,  transporting  sand,  gravel  and  mud  to  form 
obstrintions  lower  down.    The  floodfs  must  therefore  be  con* 
sidered  as  something  of  a  menace  to  the  integrity  of  the  re^a* 
lating  works,  however  well  constructed,  for  even  though  the 
exposed  banks  and  heads  of  islands  are  protected  by  revetments, 
still  the  flood  flows  will  inevitably  transport  from  the  hii»her 
reaches  of  the  river  a  vast  quantity  of  detritus  to  be  dropped 
somewhere  in  the  tidal  portion.   It  is  fundamentaily  tru^  there- 
fore, that  river  regulation,  wherever  it  is  powdble  to  do  so,  should 
also  proceed  on  the  line4>f  decreasing  the  flood  flown,  as  means  of 
protecting  the  tidal  portions  from  the  inevitable  tilling  up  some- 
where which  ulherwise  must  certainly  occur. 

It  is  not  intended  in  the  foregoing  discussion  to  intimate  that 
the  plan  worked  upon  since  1867  is  not  on  the  whole  the  hest  that 
can  be  desired  for  the  peculiar  eircumstanoes  of  the  Hiidson 
river.  On  the  contrary,  it  is  believed  to  be  in  every  way  suited 
to  the  conditions  of  this  river.  We  merely  need  to  go  one  step 
farther.  The  eftect  of  the  dikes  already  constructed  is  to  confine 
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the  suiiimer  flows  to  a  channel  much  narrower  liiau  iLe  original, 
and  which  ai^e  liigh  enough  to  permit  of  considerable  increase  in 
the  summer  flow  before  the  water  would  rise  above  them,  and 
overflow  into  the  broad  areas  at  the  sides. 

An  increase  in  depth  may  therefore  be  accomplished  by  so 
regulating  the  flow  of  the  river,  by  impounding  reservoirs,  as  to 
give  a  larger  summer  fresh  water  flow  than  we  now  have.  By 
this  means  it  is  furthei*  quite  possible  to  so  far  modi^^  the  floods 
flows  fls  to  materially  decrease  the  amount  of  detritus  and  alluvial 
deposits  in  Ihe  tidal  section.  The  cost,  therefoi-e,  of  maintainitig 
a  channel  in  the  future  will  be  materially  decreased  by  such 
procedure. 

It  appears  then  that  an  artificial  increase  in  the  summer  fresh 
water  flow  of  the  stream  would  be  a  benefit  in  three  particulars : 

(1)  by  iniTcasinjj;  the  depth;  (2)  by  increasing  tlie  surface  slope  of 
high  water,  thereby  inclosing  the  velocity  and  consequent  scour- 
ing action  of  the  ebbflow,  and  (3)  by  decreasing  the  floods  and 
their  prejudicial  eroding  and  transportiog  action. 

Ily  courtesy  of  Col.  George  L.  Gillespie,  of  the  Corps  oi  En^ 
gineer^,  1  have  been  furnished  with  the  daily  tide  record  as  kept 
by  the  I  nited  States  Engineers  at  Albany  for  the  navigation 
season  of  1804  and  1895.  , 

A  study  of  the  i-ecord  shows  that  whenever  the  river  rose  to  a 
flow  of  from  4,000  to  5,000  cubic  feet  per  second  at  Mechanieville, 
there  was  an  increase  in  the  height  of  both  the  flood  and  the  ebb 
tides  at  Albany  of  about  1.5  feet.  Hence  the  mean  depth  of 
wafci-  was  iiH  iciised  by  that  amount.  To  this  proposition  there 
is  ahuost  no  exception  durinjj  tlic  two  years  for  which  we  have 
the  reliable  record  of  tides.  It  follows  then  with  absolute  cer- 
tainty that  such  regulation  of  the  flow  of  the  fresh  water  portion 
of  the  mtreara,  by  impounding  reservoirs,  as  will  insure  not  less 
than  4..>(j(i  cubic  feet  per  second  at  Mechanicville  will  of  itself 
alone  under  existing  arrangements  increase  the  mean  depth  of 
water  at  Albany  about  1.6  feet. 

In  this  place  it  may  be  pointed  out  that  taking  Into  account  the 
diflference  in  tributary  drainage  areas  we  will  then  have  in  thfr 
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river  at  Troy  where  we  are  below  the  Mohawk^  which  by  itself  Jhas 
a  drainage  of  3^00  eqnaie  mileB,  an  actual  ordinary  summer  flow 
of  nearly  6^000  cubic  feet  per  second* 

It  will  be  noticed,  too,  that  the  diffierence  in  elevation  between 
high  iu]d  iuw  water  is  quite  as  marked  w  lieu  we  have  4,500  cubic 
feet  at  Mechanicville  as  when  the  river  is  near  the  minimum 
8tage»  Hience  with  the  large  increaae  in  volume  resultinc^  frcmi 
the  increased  inflow  the  scour  must  be  correspondingly  (greater 
at  SQch  times,  while  the  laxget  inflow  must  further  tend  to  main- 
tain tlie  slope  during  the  entire  period  of  ebb  flow. 

Moreover,  these  considerable  advantages  of  increa&ed  iiifl.ow 
are  gained  without  in  any  degree  approximating  to  the  limit 
where  destmctive  flood  action  begins. 

We  have  then  as  the  approximate  cost  of  the  entire  system  and 
the  storage,  the  following : 


Storace  in  eiibie  feet.  EMimated 

Amount  as  above   14,364,000,000  f 1,098,659  00 

Boreas  and  Cheney  ponds   1,111,000,000  118,000  00 

Indian  lake   4,468,000,000  120,000  00 

Piseco  lake   1,725,000,000  70,000  00 

Schroon  valley   15,925,000,000  840,000  00 

Hadley   4,000,000,000  860,000  00 

Total   41,593,000,000  |2,606,569  00 


In  drawing  a  series  of  conclusions  from  the  foregoing  dis- 
cussion it  may  again  be  remarked,  that  by  reason  of  incomplete- 
ness of  the  data  some  of  the  conclusions  are  necessarily  tf^ntative, 
and  subject  to  modirtcation  if  more  extended  data  should  indicate 
any  essential  error  in  the  present  discussion.  In  any  case^  the 
foregoing  is  the  best  the  undersigned  is  capable  of  doinip  in  the 
time  available  and  with  the  matsHal  at  hand*  With  this  under- 
standing we  may  say : 

(1)  It  is  entirely  feasible  to  construct  a  system  of  reserToirs  in 
the  upper  Hudson  Valley. 
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1!)  Said  sy^tein  may  be  designed  with  reference  to  the  full 
eapacity  storage  of  at  least  1^200  square  miles  of  area. 

(S)  The  total  area  aboye  Glens  Falls  it  2,800  sqiiare  miles,  of 

which  1,200  square  miles  the  area  controllable  to  full  capacity 
is  forty-three  per  cent.  Hence  such  control  wili  result  in  ma- 
terial reduction  of  floods  at  Oleus  Falls  and  other  points. 

(4)  For  present  purposes  the  total  storage  may  be  plaoed  at 
41,593,000,000  cubic  feet. 

(5)  The  MechanicTille  gangings  give  ns  definite  information  as 
to  the  regimen  of  the  stream  for  eight  years. 

(6)  The  proposed  total  storage  of  41,593,000,000  cubic  leet 
would  maintain  4,500  cubic  feet  per  second  flow,  as  well  as 
supply  the  other  necessary  demands,  in  the  driest  season  of 
the  eight-year  period. 

(7)  The  ffauginjj^s  show  that,  whereas  the  minimum  uni'egu* 
la  ted  flow  at  Glens  Falls  is  as  low  as  900.  cubic  feet  per  second 
for  a  monthly  mean,  with  the  storage  carried  out,  we  may  ex- 
pect at  least  3,000  to  3,600  cubic  feet  per  second  as  the  monthly 

mean  iU*\v  at  Glens  Falls. 

(8)  The  minimum  regulated  flow  of  4,500  cubic  feet  per  second 
at  MecbanicTille  will  increase  the  low-water  depth  in  the  Hud- 
son river  at  Albany  about  1.5  feet. 

(9)  The  leakage  of  the  Glens  Falls  feeder  is  a  great  injury  to 
the  water  power  at  Glens  Falls. 

(10)  The  legitimate  diversion  for  the  use  of  the  Champlaiu 
canal,  both  present  and  piospective,  is  also  au  injury  to  the 
water  power  at  Glens  Falls  and  lower  points  on  the  river. 

(11)  Water  power  is  much  cheaper  than  steam  power;  hence 

the  takinj?  of  the  water  of  the  river  away  from  the  manufac- 
turers is  to  them  a  serious  matter. 

(12)  In  the  thirteen  years  from  1882  to  1895,  the  use  of  water 

power  on  the  Hudson  river  has  increased  from  a  total  of  12,89i 
net  horsepower  in  1882,  to  43,481  net  horsepower  in  1895,  an 
increase  of  237  per  cent. 
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(13)  Taking  into  account  the  capitalized  value  of  the  several 
benefits  to  be  derived  from  Ihe  nt»per  Hudson  storage  and  we 
reach  thegrand  t<H»l  of  $38,019,528. 

'  (14)  The  reservoir  system  is  estimated  to  cost  f 2,606,559, 
This'snm  includes  clearing  below  the  flow  line^  roads  about  the 
reservoirs  and  the  providing  of  logwajs  and  fishways. 

(loj  Tiie  upper  Hudson  storage  system  is  also  estimated  to 
cost  f02.69  per  million  cubic  feet  stored,  which  is  found  to  be 
considerably  less  than  the  cost  of  many  other  systems. 

(IGj  By  cleariug  all  timber  below  the  flow  lines  and  by  the 
construction  of  roads  around  the  lakes,  this  reservoir  system 
can  be  made  an  attractive  feature  of  the  proposed  Adirondack 
park. 

(17)  The  reservoirs  will  exert  a  beneficial  effect  on  tiie 
fisheries. 

(18)  Similar  reservoir  systems  carried  out  on  the  upper  Mis- 
sissippi river  have  been  of  great  benefit  to  navigation  and  the 
other  interests. 

'  (19)  In  ^ew  England  vast  benefits  to  the  manufacturing  in- 
terests have  resulted  from  the  construction  of  storage  reserroirs 

for  water  power  purely. 

(20)  The  State  owns  the  Hudson  river,  but  such  ownersliip 
carries  with  it  the  responsibility  of  acting  in  some  direction. 

For  more  detailed  information  consult: 

Water  Supply  and  Irrigation  papers  of  the  United  States 
Geological  Survey,  Bafter,  1899. 
Upper  Hudson  Storage  Surveys,  Rafter,  1896. 
Upper  Hudson  Storagre  Surveys,  Rafter,  1897. 
The  Indian  Kiver  Dam,  Kafter,  1809. 
Also  reports  of  State  Engineer  and  Surveyor. 
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Report  Regaidinjr  Condition  of  Uadson ,  River  and 
Brealcing  oi  Ice  Gorge  at  Nortli  Coeymans. 


The  Committee  on  Freshets  in  the  Hudson  Biyer  of  the 
Albany  Chamber  of  Commerce,  held  a  meeting  on  Taesday, 
March  3, 1903,  for  the  purpose  of  conndering  the  adyiaability  of 
aittempting  to  remove  the  ice  gorge  in  the  Hudson  river  below 

Castle  ton.  At  this  meeting  the  conditions  existing  in  the 
vicinity  of  this  gorge  was  very  carefully  considered.  These 
conditions  were  found  to  be  as  follows: 

On  December  22, 1902,  the  ice  moved  out  of  the  Hudson  river 

and  two  jrorfi^es  formed,  one  at  the  lower  end  of  Cow  island, 
extending  across  the  river  to  the  west  bank;  the  second  gorge  at 
Clifford's  ice  house,  extending  across  the  river  to  Mull's  lower 
beacon. 

On  December  twenty-third  there  was  a  twelve-foot  freshet  In 
the  Hudson  river  at  Albany.   After  this  the  weather  turned 

cold  and  the  freshet  flow  of  water  into  the  Hudson  practically 
stopped  and  the  two  gorges  settled  and  formed  themselves  into 
a  solid  mass. 

On  February  28,  1903,  the  ice  moved  out  of  the  river  above 
Albany  and  a  small  gorge  formed  at  Lagoon  island.  At  this 

time  there  was  a  four-foot  freshet  in  the  river  at  Albany. 

On  March  first  the  ice  in  front  of  Albany  moved  out,  and  the 
gorge  at  Cow  island  gave  way  and  the  gorge  at  Clifford's  ice 
bouse  shoved  down  about  100  feet;  as  a  result  of  this  and  a 
series  of  new  gorges,  more  compact  and  dangerous  than  the 
first,  were  formed. 

On  the  afternoon  of  March  first  there  was  a  14.57-foot  freshet 
in  Albany,  a  rise  during  the  twenty-four  hours  of  10.57  feet;  at 
the  same  time  at  Stuyvesant  the  water  in  the  river  was  only 
about  a  foot  above  normal. 
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Tlie  new  gorges  formed  were  as  follows: 

The  old  gorge  at  Oliffoard's  ice  honae  shoyed  down,  forming  a 
more  compact  mass  to  a  distance  of  aboat  100  feet  soutli  of  the 

ice  house  and  extending  directly  across  the  river  from  shore 
to  shore.  Another  gorge  formed,  extending  from  Roali  Hook 
light  directly  across  the  river  to  the  eastern  shore-  lietween 
this  lower  gorge  and  the  upper  gorge,  a  third  gorge  formed, 
extending  from  North  Ooeymans  dock  diagonally  acroBB  the 
river  northward  to  the  east  shore.  Jnst  above  this  ^orge  a 
f oiu  til  gorge  formed,  about  opposite  the  McKnight  aii<l  I  Park- 
inson ice  house;  this  gorge,  extending  only  partly  across  the 
river,  was  composed  almost  entirely  of  dirty  ice  and  mud  and 
was  piled  np  above  the  surface  of  the  river  about  twenty-five 
feet.  In  speaking  of  these  gorges  a  prominent  riverman,  who 
has  given  the  subject  careful  consideration,  said: 

The  gorge  at  Ooeymans  formed  an  impassable  barrier  and 
was  the  worst  that  had  formed  in  the  Hudson  in  years.  It  is 
the  product  of  two  gorges  that  had  formed  between  Van  Wie's 

Point  and  New  Baltimore,  and  the  ice  had  piled  cake  on  ciik*^ 
until  the  river  was  spanned  from  shore  to  shore  by  a  barrier 
that  reached  from  the  river  bed  to  many  feet  above  the  surface 
of  the  water.  Were  it  earlier  in  the  winter  we  might  hope  that 
this  gradual  sweeping  through  of  the  water  would  disintegrate 
the  gorge  before  a  serious  flood  ensued,  but  it  was  so  near 
spring  now  that  the  next  thing  we  could  expect  would  be  the 
heavy  spring  rains,  which  would  cause  a  bigger  freshet  than 
ever." 

After  considering  these  conditions  the  meeting  a<ljourned 
until  Wednesday  morning  for  the  purpose  of  securing  ;m  esti- 
mate as  to  the  cost  of  removing  the  gorges  by  working  at  tliem 
with  boats  from  the  south  side. 

On  Wednesday,  March  4, 1903,  the  committee  held  its  second 
meeting,  and  after  carefully  considering  the  proposition  made 
the  committee  by  the  Cornell  Steamboat  Tonipany,  through 
Captain  Ulster  Davis,  the  following  resolution  was  uuuuimously 
adopted: 
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**  The  Committee  on  Freshets  in  the  Hudson  Biver  of  the  Al- 
bany Chamber  of  Commerce  favor  the  plan  of  secnrin^  the 
sti  aiiiers  Norwich,  George  W.  Washburn  and  W.  M.  Bavier,  of 
the  Cornell  Steamboat  Company,  to  come  from  Rondout  to  the 
south  end  of  the  ice  gorge  in  the  Hudson  river  at  N<Mrth 
Ooeymans,  breaking  np  the  ice  now  in  the  river  between  the 
above  points  and  to  endeavor  to  dislodge  the  gorge  itself." 

The  committee  received  an  offer  from  the  steamboat  company 
agreeing  to  do  the  above  work  with  the  three  mentioned  steam- 
ers at  a  cost  of  |1,000  per  day — at  a  minimum  charge  of  92|500. 

After  careful  consideration^  the  committee  considered  it  ad- 
visable to  attempt  the  experiment  of  removing  the  ice  gorge  by 
The  use  of  boats.  If  this  experimeuL  is  successful,  it  will  largely 
solve  the  difficult  problem  now  before  the  committee,  and  if 
unsuccessful,  it  will  remove  one  of  the  remedies  often  suggested. 

The  committee  is  not  willing  to  undertake  this  work  until  the 
necessary  funds  are  In  baud,  and  parties  liable  to  be  affected 
by  a  freshet  are  asked  to  send  at  once  subscriptions  for  this 
work  to  William  Bayard  Van  Bensselaer,  chairman  of  the  com- 
mittee, at  the  rooms  of  the  Chamber  of  Oommercey  95  State 
street. 

Arrangements  were  at  once  made  by  the  committee  for  the 
collection  of  the  necessary  money  in  order  that  the  steamboats 
might  be  set  at  work  immediately.  The  Gomell  Steamboat 

Company-  fearinp:  that  the  sudden  rise  in  the  river  might  make 
the  work  of  ramming  the  gorge  exceedingly  dangerous,  decided 
to  start  out  their  steamers  without  waiting  for  orders  from  the 
committee,  and  on  Thursday  morning,  March  fifth,  two  steamers 
left  Rondout  bound  for  the  ice  gorge.  These  steamers  arrived 
at  Athens  at  noon  of  the  same  day.  At  this  time  there  was 
about  an  eleven-foot  freshet  in  the  river  at  Albany,  while  the 
water  below  the  goi^e  was  normal,  thus  showing  that  the  high 
water  at  Albany  was  due  entirely  to  the  gorge.  Along  the 
entire  distance  they  encountered  solid  field  ice,  except  at  the 
m^uth  of  the  Saugerties  and  Catskill  creeks,  w^here  there  were 
open  spaces.  At  six  o'clock  in  the  evening  the  boats  tied  np  at 
the  dock  at  New  Baltimore.  Above  Athens  the  steamers  en* 
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countered  very  heavy  ice,  and  from  Kew  Baltinnore  to  the  face 
of  tbe  gorge  aboTe  Coeymana  the  ice  was  in  a  solid  field  aver- 
aging sixteen  inches  in  thicknesB.  On  the  mominfir  Orf  f*ridaj» 
March  sixth,  the  steamers,  after  working  in  the  vicinity  of  the 

gorge  for  a  .siiuit  time,  turned  and  went  down  the  river  as  far 
as  Four  Mile  Point,  in  order  that  they  might  entirely  clear  the 
ice  from  the  narrow  channel.  This  was  done  in  order  that 
there  might  he  no  obstructions  from  below  to  prevent  the  ioe 
from  floating  down  the  stream.  Between  Stuyvesant  and  New 
lialiiniore  twelve  and  fifteen  inch  ice  was  found  solid  from 
shore  to  shore,  and  the  steamers  found  ice  eight  feet  liig^li  on  the 
«^  drowned  lands." 

After  clearing  the  river  of  field  ice  from  New  Baltimore  to 
Ooeymans^  the  boats  attacked  the  gorge  proper  and  cut  out  a 
chauuel  Irom  tlie  lower  end  of  the  gorge  to  Corwiii  &  Mcf;*!!!- 
loch's  brickyard.    The  i<re  was  from  eight  to  tifteen  feet  tbick, 
and  wlien  broken  up  floated  away,  the  current  beingr  quite 
active.  As  soon  as  a  channel  was  opened,  acres  of  ice  would 
come  up  from  the  bottom.   In  working  at  this  gor^ro,  it  was 
found  that  while  the  ice  expoBcd  1o  the  atniosphert'  uas  some- 
what soft,  yet  the  ice  below  the  water  was  as  blue  aud  solid 
as  when  it  first  lodged  in  the  river.  The  gorge  was  concave 
in  shape,  the  pressure  being  directed  toward  the  center  from 
east  to  west  bearing  the  ice  down  to  the  bottom  of  the  cbannel 
at  its  deepest  point;  the  highest  points  were  nearest  tlio  shore. 
In  ramming]:  the  gorge  in  the  center  the  boats  not  only  of>ened 
up  a  passage,  but  weakened  the  entire  gorge  itself.    This  wm 
noticed  from  the  fact  tliat  a  small  channel  was  opened  up  on 
the  east  side  of  the  gorge  along  the  dyke  and  that  the  water 
was  forcing  itself  through  the  gorge,  was  noticed  by  the  fact 
tlial  the  ice  kept  breaking  off  from  the  south  face  of  the  gorge 
and  floating  down  strenm 

On  account  of  Iat:k  of  funds  the  work  on  the  gorge  was  fin- 
ished Friday  night,  but  not  until  the  gorge  was  so  weakened  by 
the  ramming  that  all  danger  connected  with  it  had  hoi-u  rt^- 
moved.    It  was  very  evident,  however,  tliat  had  there  been 
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sufficient  funds  there  would  have  been  no  trouble  whatever  ii^ 
the  boats  clearing  away  the  enfire  gorge.  Daring  the  day,  on. 
Saturday,  the  lower  end  of  the  gorge  which  had  been  loosened 

by  the  ramming,  showed  signs  of  breaking  up  by  "  buckliiig  "  la 
the  cemer  and  all  during  the  day  great  pieces  of  ice  many  feet 
thick  broke  away  from  the  main  gorge  and  swept  down  the- 
river;  disintegration  went  on  all  day  and  through  the  night. 
Shortly  after  midnight  the  entire  gorge  began  to  move,  the- 
lower  end  of  it  shoving  together  in  the  channel  opened  by  the- 
boats  and  tliwiting  down  stream,  while  the  jiressure  of  the  water 
behind  foKinl  ihe  upper  gorges  to  follow  in  the  wake  of  the 
lower  one.  This  gorge,  which  was  formed  in  the  first  place  by  a 
twelve-foot  freshet  and  reformed  by  a  fourteen-foot  freshet^ 
passed  out  while  there'  was  only  a  seven-foot  freshet  in  the- 
river  at  Albany. 

On  Saturday,  the  woik  o[  ihc  siearuboals  was  thoroughly  in- 
spected by  a  representative  of  the  committee,  and  on  Tuesday,. 
March  tenth,  representatives  of  the  committee  and  several  river- 
men  went  down  the  river  on  the  tug  boat  George  O.  Van  Tuyl^ 
Jr.,  and  inspected  the  entire  river  front  where  the  gorges  had 

bct'ii  located. 

The  coniniittee  feels  that  the  money  expended  along  this  line 
.  was  used  to  excellent  advantage;  that  the  gorge  was  weakened 
and  caused  to  go  out  by  the  work  done  upon  it  at  the  south  side. 
As  a  result  of  this  experiment  the  committee  feel  confident  that 
steaiiiboats  might  be  used  to  excellent  advantage  when  tlie  ice- 
in  the  Hudson  river  breaks  up  for  the  purpose  of  preventing  ice 
gorges  from  forming,  and  that  under  certain  conditions,  ice 
gorges  might  be  loosened  by  the  use  of  steamboats  as  was  shows 
in  this  instance. 

The  commiitee  have  been  in  receipt  of  several  letters,  as  well 
as  verbal  communications,  from  a  large  number  of  rivermen  and 
others  who  have  watched  this  work,  complimenting  them  on  the 
success  of  their  effort  as  well  as  impressing  the  committee  with 
the  fad  that  the  gorge  went  out  as  it  did,  was  due  to  the  work 
done  upon  it  by  the  steamers. 

36 
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Supplemental  Matter  from  Foarth  Division. 


The  local  committee  reports  from  this  division  will  be  found  in 
connection  with  tlie  report  of  the  two  State  Gommisaioneris  aB- 
signed  to  the  division,  extending  from  page  156  to  page  1U8  of  the 
report  of  the  foarth  division. 
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the  Inundation  at  Rochester  in  March,  1865. 
ABsembly  Document  No.  117,  session  of  1866. 
£,eport  of  the  Montreal  Flood  Couunission. 
8to.,  Montreal,  1886. 

BIENER. 

(Die)  Ueber  schwemmungen  der  Donau  bei  Wieu. 
Zeitschr.  des  Oesterr.  Ing.  Vereins,  1862,  p.  96. 
River  Floods. 

Edin.  Review,  V.  153,  p.  417.    (Apr.  1881.) 

Btrers  sod  Floodl.  A  montfaly  revtew  of  the  floods  in  v&rioiis 
Ainerfesa  riTen  and  the  oauies  thereof.  Monthly  Weafel&er  Seyiew. 

BOBEirrs,  Ti^os.  p. 

Flood  Heights  as  Affected  by  the  Destruction  of  FOTMts. 
Trans.  Eug.  Soc.  West.  Peun.,  Pittsburg,  1884. 

BUNPALL,  LT.-GEN.  F.  H. 
Disposal  of  Flood  Waters. 
Proc  Inst  C.  B.,  Vol.  LX,  p.  130. 

BUNDALL,  GENERAIi, 
Hoods  of  the  Seine. 
Proc.  Inst.  C.  E.,  Vol.  LXXXIV,  p^  274. 

Savannah  River  Floods. 

Bept.  Chief  of  Engineers,  U.  S.  Army,  1888,  p.  1026;  18^0,  p.  1487,  148fL 

BHELFORD,  W. 
Tiber  Floods. 

Pioc  Inst.  C.  £.,  VoL  LXXXn,  p.  7. 

SICGAKA,  BABON  H. 
Hoods  ia  Borne. 

Proe.  Inst.  C.  B.,  Vol.  LXXXII,  p.  61. 
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SMYTH,  J.»  Jr. 

Floods  on  Bann  Biver;  opinions  of  Tarious  engineen. 
Ftoe.  iMt.  C.  E.,  Vol.  XXVn,  pw  8M. 

60PBIt»  OEOBGE  A. 

flanitaiy  Cleaatog  oi  GnlTMton,  TezM,  Aft^  Stonn  of  1900. 
Kng.  Newi»  Vol.  ZLV  (1901),  p.  891. 
The  Sanitary  Meaiurea  to  be  Adopted  Alter  Flooda. 
Tba  American  Jonr.  of  the  Medical  Bclencea,  March,  1908. 

SPANGLER,  F.  L. 

Biundatlon  of  York,  Pa.  A  graphic  deacription  of  the  great  flood, 
with  an  account  of  the  violent  rain  atorm  of  June  25,  1884. 

STARLING,  WM. 

Flood  Heigh  1 6  in  Mississippi  liisei. 

Tirana.  A.  S.  C.  E.,  May,  1889,  Vol.  20,  p.  195. 

Floods  of  the  MisiisBippi  Hiver;  their  prindpol  canaes  and  effeel^ 

and  a  description  of  the  levee  sjstem. 
1897.  Pnb.  by  Erg.  News. 

STEARNS,  F.  P. 

On  the  Current  Meter,  together  with  a  Beaaon  Why  the  Maximnm 
Velocity  of  Water  Flowing  in  Open  Chmnels  is  Below  th»  Bnrf aoOi 
Trans.  An.  Soc.  C.  £.,  Vol.  Xn,  p.  301  (1863). 

STEINBERG,  DR. 

Floods  of  1807,  and  the  Health  of  the  Lauban  District,  India. 
Proc.  Inst.  C.  E.,  Vol.  139,  p.  429. 

STONEY,  E.  W. 

Extraordinary  Floods  in  Southern  India;  their  causes  and  destmo* 

tive  effects  on  raihvny  works. 
Proc.  Inst.  C.  E.,  Vol.  134,  pp.  66,  103;  By.  Eng.,  Vol.  19,  p.  186. 

SYMONS,  G.  J. 

Early  Bridges  not  Built  to  Carry  OflE  Floods. 
Proc.  Inst.  C.  E.,  Vol.  LXVII,  p.  273. 

On  the  Floods  In  England  and  Waks  During  lb75,  and  on  Water 

Economy. 
Proc.  Inst.  C.  E.,  Vol.  XLV,  p.  1. 
Snsquehanna  Biver  Floods. 

Beport  Chief  of  Engineers,  U.  S.  Army,  1897,  p.  1398^  1891,  p.  1108. 

TAUNTON,  J.  H. 

Floods  of  the  Seine. 

Proe.  Inst.  C.  R,  Vol.  LXXXIV,  289. 

Tennessee  Biver  Floods. 

Beport  Chief  of  Engineers,  U.  8*  Army,  1868,'  p.  679;  1878,  p.  786} 

1880,  p.  1670. 
(Bie)  TheisS'tTebersehwemmnng  bei  Ssegedin. 
Deutsche  Banzeltnng,  Vol.  13,  p.  138. 
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Ueber  dit*  Felwersehwemmungeii. 

Aiuialeb  des  P.  and  C,  3d  Series,  Vol.  19,  p.  58;  and  4th  Ser.,  Vol.  3, 
p.  177. 

Ueber  UeberBchweminun|r> 

Comptes  rendus  hebdomadairea  6a  stances  de   TAcad^mie  des 

sciences.  Vol.  52,  p.  440. 
(Die)  UebtoscliwemmuBgeiL  des  Bheina  in  Voralber^. 
Wochenschr.  des  Oesterr.  Jug.  and  Arch.  Vereins,  Vol.  16,  p.  317. 
U.  S.  Gommeroe,  Senate  Conmdttee  on. 

Beport  on  the  ^HBSissippi  Biver  Floods,  pursuant  to  Senate  Resolu- 
tion 76,  SSth  Congress,  1st  session,  Wash.,  1S9S.    (U.  S.  Senate,  55tb, 
.  Congress,  3d  session.  Beport  No.  1433.)   Beptd  by  Knute  Nelson. 

VALENTINI, 

Ba  plena  del  fieume  Adda,  Settembre,  1868,  proTvedimenti  da  pren* 

dersi. 

II  politecnico.  Vol.  38,  p.  146. 

VEBNON-HABCOXTBT,  L.  F. 

Causes  of  Flooding-  in  Thames  (Upper). 
Proc.  Inst.  C.  E.,  Vol.  LXVU,  p.  283. 
Floods  of  the  Seine. 
Proc.  Inst.  C.  E.,  Vol.  LXXXIV,  p.  «15. 

i 

WELLS,  L.  B. 

Floods  in  the  Weaver.  ' 
Proc.  Inst.  C.  £.,  Vol.  LXVU,  p.  329.        i  ' 
"WEX,  GUSTAV  VON. 

Treatise  on  the  decrease  of  water  in  springs,  creeks  and'  rivers,  con* 
temporaneously  with  an  increase  in  beight  ot  floods  in  cultivated 
countries. 
Wash.,  1880,  1881. 

WHEELER,  W.  H. 

Table  showing  eflfeet  of  rain  in  causing  floods  in  the  Withaxn. 

Proc.  Trist.  C.  E.,  Vol.  LXX,  p.  231. 
Conditions  which  Produce  Floods. 
Proc.  Inst.  C.  E.,  Vol.  67,  p.  217. 

WILSON,  W. 

Floods  in  Rome. 

Proc.  Jnst.  C.  E.,  \  ol.  LXXXII.  p.  40. 

(The)  \Aolfsj,M'nl>en  Reservoir  and  the  Hig^h  Water  of  July  30,  1897. 
Interesting^  aetoiint  of  relief  of  reservoir  of  Vienna  water  supply 

duiiiig  heavy  flood. 
Oesterr  Monatschr.  f.  d.  Oeffent  Baudienst,  Oct.,  1897. 
ELLET,  CHARLES. 

"The  Mississippi  and  Ohio  River  Inundations.*' 
Text,  S°.   Philadelphia,  1853. 
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BELGRAND. 

"  Etudes  des  lois  qui  regisseot  les  crues  des  cours  d'rau/' 
PampUet,  8^  VerBallles,  1853.  Beaujeune* 

IMBcussioii  of  the  permeabllitj  of  the  soil  and  its  relati&n  to  floo^ 
in  the  basin  of  the  Seine. 

VALLES,  M.  F. 

"  Etudes  sur  les  inondations.*' 
Text.  PariSt  1857.  Victor  Dalmont. 

An  extended  discmsloii  of  rainfall  phenomena*  floods,  thdr  preven- 
tion, and  the  utilization  of  their  force. 

MONESTIER-SAVIGNAT,  A. 

**  Btvdes  snr  les  inondations." 

Text  5x8,  550  pp.  Phrtes.  Pttrls,  1858.  Dalmont. 

A  theoretical  discussion  of  the  laws  of  floods. 

V^ILLES,  M. 

"  Inondations.** 

Aanales  des  Ponts  et  Chanssees.  1660,  i,  137. 
The  solid  discharge  of  the  Durance. 

COXHOY,  G.  K. 

"  Renseigenmcnts  sur  les  crues  de  la  Loire  et  de  ses  grander 
affluents.  Regies  pratique  determiner  a  1*  advance,  sur  different 
points  dn  littoral,  la  hauteur  et  Tepoque  du  maadmnm  des  cniea 
de  la  Loire.*' 

Text,  4^  Pyuria,  1861.  Dnnod. 

A  collection  of  tabulated  data  giving*  relative  flood  heights  along  tha 
Biver  Loire. 

XLE3TZ,  C 

**  Note  snr  la  theorle  du  monveraent  non  permanent  des  liqntdes  et 

anr  son  application  a  la  propag^ation  des  crues  des  riTierea.** 
Pamphlet,  8".  Paris,  1877.  Dunod. 

Analytical  treatment  of  non-permanent  motion  as  applied  to  floods 
in  the  Bhone. 

DE0T8CH,  J. 

Die  uberschwemmnngen  und  Ihre  ursachen.*' 
Pamphlet,  100  pp.  Vienna,  1877.  Lehmann  A  Wentsel. 
Floods  of  the  Danube  and  their  regulation. 

DB800LA,  E. 

"  La  question  des  montagnes  et  les  inondations.** 
One  pamphlet  In  8*.  Foix,  1877. 

A  popular  discusidon  of  legislation  affecting  forest  preservation  and 
the  rights  of  mountaineers. 

MINISTER  DES  TRAVADX  PUBLICS. 

"Bassin  de  la  Garonne.  R^lements  et  instructions  concemant 
Tannonce  des  crues  et  l*etude  du  regime  des  rivieres**' 
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Text,  4^  Paris,  1879.  Impr.  uationale. 

A  volume  of  re^lAtlonft  and  forma  of  annoimoemeiits  used  in  pre> 
dieting  the  floods  of  tbe  Garonne. 

PASQUEAN,  A. 

**  Note  aiir  les  glaoea  de  la  Saone  en  1879-1880.** 

Pamj^let,  8o.  Paria,  1880.  Bunod. 

Use  of  dynamite  in  removinff  an  ice  jam. 
VEX,  GU8TAV.  Translated  by  G.  WietzeL 

"Decrease  of  Water  In  Blvers.*' 

Two  pamphlets,  50  pp.  each.  WasUngton,  1881.   Governmeat  Print- 
ing Office. 

Tbe  decrease  of  water  in  rivers  contemporaneonaly  witb  an  increaaa 
in  the  height  of  floods  in  enltivated  conntaries. 
LANFRANCONI,  E. 

-  Bettimg  Ungama  vor  neberschwemmungen.** 

Text  15x80,  80  pp.,  two  large  maps.  Budapest*  ISSS.  * 
The  floods  of  the  Danude  In  Hungary. 

JOHNSON,  J.  B. 

**  Floods  on  the  Lower  Misslssipid  as  Illuatrated  in  the  Flood  of  1888." 
Trans.  Assoc.  of  Eng.  8oo«,  VoL  8,  p.  116. 

EDLBN,  KABL& 

**  Uehevachwemmungen.** 

Text  5x10,  150  pp.  Vienna  and  Iidpaig.  A.  Harteben,  1883. 
A  record  and  general  description  of  floods. 

OCKEESON,  J.  A.  •  . 

"Earlier  Floods  in  the  Lower  Mississippi.*' 

Trans.  Assoc.  of  Eng.  Soc.,  1885,  VoL  4,  pp.  87-95. 

**Eeglem£nts  et  instructions  conoemant  Timonea  dos  crneft  et 

I'etude  du  reg-ime  dea  rivieres." 
Text,  4°.    Paris,  1886,    Tmpr.  Nationale. 
Kegulations  and  forms  used  in  foretelling  the  Seine  flooda. 

ALLARD,  E. 

"  ^'ote  siir  la  prevision  des  crues." 
Pamphlet,  8°.    Paris,  1889.  Dunod. 

A  graphic  method  of  predicting-  flood®,  tog-etlier  with  table 
iu^'  predictions  and  measureuwents  on  French  rivers, 
bi  A  IDLING,  WM. 

"  Discharge  of  the  Ivfississippi." 

Trans.  A.  Soc.  C.  E.,  1895,  Vol.  34,  pp.  346-492,  with  extended  dia- 
cussion. 

A  comprehensive  and  admirable  discussion  of  the  discbarffe  of  the 
Mississippi  at  all  stages. 

U.  8.  ENOINEEBS. 
Yazoo  Blver  Floods. 

Beport  of  CShlef  of  Engineers,  U.  8.  Army,  1875,  VoL  I,  p.  637. 
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WOODWABD,  C.  11. 

BMdn  ftad  Bcgimeii  of  the  Iftiainippi.  GivM  muob  isfomatlon  re- 

lAtiiiir  lo  UiA  itm  sad  its  tstlon. 
Vmn  Noa.  Sng.  Mag.,  Vol.  XXVII,  p.  18. 

FLOOD  DI8CHA&GK 

CHAMIER,  GEOBGA 

Gapaeities  for  CnlTcrta  and  Flood  Biscliarge.  Gives  a  formula  pro- 

poaed  for  average  eaaea,  with  resolta  of  teats. 
Bng.  Kbws,  Jan.  8i,  1699. 

CHAMIEB,  GEORGE. 
Flood  Discharges. 
Eng-.  Rec.,  Jan.  81,  1899. 

CLEiiKi:,  W.  J.  B.  ' 
Note  on  the  Flood  Discharge  of  the  Transa  Catchment  Area. 
Proc  Inat.  0.  E.,  Vol.  119,  p.  880. 

CRAIC,  J, 

Flood  Distbarge  from  Cat<*hment  Areas. 

Proc.  Inst.  C.  E.,  Vol.  60,  pp.  201,  213.    Appeudum,  p.  219. 

BUTTON,  WILLIAM  R. 

Determintition  of  the  flood  discharge  of  rivers  and  the  backwater 
caused  by  contraction;  with  discussion  by  T.  R.  Ellis  and  R.  B. 
McMath. 

Trans.  A.  S.  C.  E.,  Vol.  11  (1883),  p.  211. 
Same,  with  diacnasion  by  Gea»  Q.  A.  GlUmore. 
Van  Nos.  Eng.  Mag.,  Vol.  28,  p.  411  (June^  1882). 

KLUXZINT.ER,  PAUL. 

On  the  relations  between  systems  of  river  rijguiation  and  the  dura- 
tion and  rate  of  discharge  of  high  water. 
SSeitschr.  dea  Oeaierr.  Ing.  u  Arch.,  Vol.  5,  1888^  p.  10. 

PORTEH,  DWIGHT. 

Flood  Discharges  from  Small  Watersheds. 

Tech.  Quart.,  Dec,  1891,  p.  316.  V 

BITTER,  C. 

Rapid  Approximate  Ganging  of  Floods. 
Proc.  Inst.  C.  E.,  Vol.  89,  p.  507. 

FLOOB  PXEDICnOV. 

ABBB,  PROF.  CLEVELAND. 

Preparatory  Studies  for  Deductive  Methoda  in  Storm  and  Weather 

Predictions. 

An.  Rept.  of  Chief  Signal  Officer,  War  Dept.,  1889,  Part  IT,  Ap* 
pendix  15. 


580 


Kepout  of  the  Xkw  Yohk  State 


ALLAKD.  E. 

Previsioii  des  crues* 

Annale^  dea  P.  and  C,  Vol.  17»  p.  629;  also  Translated  in  XToc.  Inst. 
C.       Vol.  99,  p.  432. 

fiBEUILLE. 

Prevision  des  crues  de  TYoime,  da  Serein  a&d  de  rArmancon. 
Annates  des  Ponts  and  Ch.,  Vol.  6»  p.  ISB. 

DE  PREAUDEAU. 

ICannel  hydologrique  da  bassin  de  la  Seine,  1884. 
Keviewed  in  Annates  des  P.  and  C,  1884,  pt.  2,  p.  010. 
Flood  Forecasts  (La  prevision  des  ernes). 
lUefvae  Tediniqne,  Feb.  10,  1899. 

HARCOUBT,  L.  F,  VEBNON. 
Prediction  of  Floods. 
Proc.  Inst.  C.  E.,  Vol.  84,  p.  222. 

HEUBACH. 

Beitragr  snr  Wass^staadsvorliersage. 
DeutBdie  Baoseitung,  Vol.  El,  p.  370. 

HOLTZ. 

Prediction  of  High  Water  on  the  Elbe  in  Bohemia. 
Annales  des  P.  A  C,  April,  1891,  p.  477. 

ISZKOWSKT. 

(Die)  \Vasiserstaucls-Prognosi&. 

Zeitschr.  des  oesterr.  lug.  and  Arch.  Vereins,  Vol.  46,  p.  S7F. 

LATHAM,  B. 

Prediction  of  Floods. 

Proc.  iiisi.  C.  E.,  Vol.  84,  p.  261, 

LEMOINE. 

Probleme  de  rautioiice  des  erues  pour  les  rivieres  des  departement 

de  i'Ardeclie,  d\i  Card  and  de  I'Heraiilt. 
Anuales  des  Pouts  and  Cli.,  Vol,  G,  p.  j23. 

LUINI. 

Previslone  d<»lle  piene  (theoretisch). 
11  I'olitecnico,  Vol.  44,  p.  589. 

MAZOVICK. 

Service  dela  provision  des  crues  dans  la  Loire  centrale. 

Annak's  des  Pont  et  Ch.,  Vol.  30,  p.  441;  also  Translated  in  Proc. 

Tnst.  C.  E.,  Vol.  100,  p.  42.^. 
I'kuis  for  Flood  Announcenumts  in  the  Valley  of  the  Ohio. 
Annales  des  P.  and  C,  November,  1884. 

Predicting  Floods  In  Blvers.  Methods  employed  by  goverumeot 
hydranlic  engineer  at  Queensland  In  foretelling  floods  on  the  Brls- 
bane  rfyer. 

Eng.  Bee,  Sept.  16,  1809. 
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Predtctfon  of  Floods  in  the  Central  Loire. 

Annales  dee  Ponte  and  Ch.,  October,  1890,  p.  441;  ateo  F^e.  Inst.  C. 
Ea,  VoL  103  (1891).  Foreign  abstracts,  p.  425. 

Prediction  of  the  Height  of  Water  in  the  Elbe  and  If oldau  Rivers  in 
Bohemia.  (Die  Wasserstands  ▼oraussagen  an  der  Elbe  and  Moldaii 
in  Bohmen.)  ^ 

Oeat^rr.  Wochenschr.  f .  d.  Oeffent.  Baudienst.,  Dec.  28,  1901. 

VOISIN. 

Hydrometic  Service  and  Announcement  of  Floods  of  the  Liane  Basin, 

Boulogne. 
Proc.  Tnst.  C.  B.,  Vol.  93,  p.  516. 

WHEELER,  W.  H. 

Flood  Warning's  Used  on  the  Seine. 

Proc.  Inst.  C.  E.,  Vol.  84,  p.  351. 
WILLIAMS,  C.  I{.  J. 

Floods  in  the  Brisbane  River  and  a  System  of  Predicting  their 
Heights  and  Times. 

Proc.  of  last,  of  Civ,  £ng.  (Lond.),  VoL  136,  pp.  2m,  277. 

FLOOD  FBSYEHTIOV. 

Abwehr  hezv.  Vermlnderung  der  Wasaerschaden. 
Der  Gesundheits-Ingenieor,  VoL  6,  p.  83. 

Arbeiten  in  der  Niederung;  Ueber^chwemmnngen  und  denen  Ur- 
sachen. 

Practical  Mechanic's  Journal,  2d  ser..  Vol.  7,  p.  300* 
ASTA,  D. 

Prevention  of  Rlyer  Floods. 
Proc.  Inst,  C.  E.,  Vol,  76,  p,  395, 

Automatic  Flood  (intes. 
Lon..  Kng.,  July  13,  1888. 
Bank  Protection  on  the  Mississippi  River. 
En^r  News.  Dec.  14,  1889,  p.  558. 
BELL,  A.  DE. 

Floods,  Their  Causes,  Effects  and  Prevention. 
Proc.  Tnst.  C.  E.,  Vol.  1?,?,,  p.  430. 

Heknnipfiiiig  der  Ilothwasser-tififahren  durch  Aenderungen  in  den 

Vorwalt  iinps-l-liin-ichtiinp/pn. 
])eut8che  Bau/.<;ituug,  Vol.  21},  p.  74. 

BEf;(;er. 

Travaux  a  executor  aux  rivieres  a  lit  mobile  pour  preveuir  les  iiiou- 
dations. 

Annales  des  travaux  publics  dc  Helg^ique,  Vol.  KS,  p.  1. 

(Die)  Bisheripe  Thatigheit  auf  cJem  (iebietj*  der  Wildbachverbaung 

in  Niedcrost^erreich. 
Oesterr.  Monatschr.  f.  d.  Oeffent  Baudiensr.   April,  1900, 
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GACHEUX. 

Lee  Inondatlons  and  lea  moyraiB  de  fl*en  preserver. 
Le  Genie  dvile.  Vol.  14,  p.  S95. 

CHAPLIN,  W.  S. 

Japanese  Metliods  of  Protect lug  the  liuuks  of  Rivers. 
Van  Nos.  Eng.  Mag.,  Vol.  19,  p.  129. 

CLASSON. 

Mittel f i  n n In  (  h Hochwasser-Verhaltuisse. 
Deut&cbe  Bauzeitung,  Vol.  24,  p.  173. 

COLUNOWOOD,  F. 

Report  on  the  Protection  of  H^p  C\ty  of  Elm ir a,  X.  Y.,  A^aliiBt  Floods. 
Beport  made  to  the  mayor  of  Klmira,  Feb.  Id,  1890» 

CBOWEXL,  J.  F. 

Cliaraeterifltlcs  of  the  Ravine  du  Snd  in  the  Island  of  Hayti,  and  plan 

for  averting  its  ovetflow* 
Trans.  A.  8.  C.      Vol.  U  (Sme,  1891),  p.  470. 

Di  aletini  primi  prowedinieuti  onde  scemaie  i  danni  delle  Inonda- 
!         zioni  del  Tevere  in  Roma  II  Politechico,  1871,  p.  801. 
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TJ.  S. —  Public  LaTfds,  House  Committee  on. 

Cultivation  of  Timber  and  the  Prosjervation  of  Forests. 

Report.   Wash.,  1674.   (U.  S.— Senate  —  43d  Cong.,  let  Seas.  Beport 

No.  259.) 
(The)  Use  of  ForeRts. 
Cliambcr's  Jour.,  Vol.  53,  p.  590. 
VEKMEULE,  C.  C. 

New  Jersey  Forests  and  Th^ir  Relation  to  Water  Supply.  Claims 

that  mn-off  is  not  affected  to  any  appreciable  degi-ee  by  forests, 

but  depends  on  temperature  and  rainfall. 

Enir*  R«c->  Jiiiy  7f  1900. 

Report  on  Forests. 

An.  Rept.  of  State  Geologist  of  N.  J.  for  1899. 
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IVILSOK,  H.  M. 

Bdatton  of  Fbres^tlon  to  Water  Supply. 
Sof.  Mag.,  Vol.  14.  p.  807  (Feb.,  iSftS). 

ICE  JAMS. 

Breaking  Up  of  tlie  Ici?  at  Pierre,  S.  Dak. 
Monthly  Weather  Keview,  Max.,  loiiU. 

CORDS. 

Eisverset^ungen  in  der  Oder,  Sprengung*. 
Zeitschr.  ftir  Bauwesen  (Erblvam's),  1665,  p.  183. 
Eissprengungeti  uu  kleiueren  iiussen. 
Deutsche  Bauzeitung,  VoL  15,  p.  1S9. 
FANNER,  Q. 

loe  Barriers  in  tlie  Danube. 

Proc.  Inst.  C.  B.,  Vol.  06,  377. 

Hoods  Caused  bj  Ice  Dams. 

Bepi.  ddef  oi  Engineers,  U.  8.  Army,  1860,  p.  108. 

BEN8HAW,  GEOBGS  H. 

Anelkor-ice,  or  ^Ftazll,*'  Its  Causes  and  Action  in  Stopping  Biver 
Gbannels. 

Trans.  Can.  8.  C.  B.,  Vol.  l  (1887),  p.  1. 
loe  Jam  in  tlie  Niagara  Utct. 
Montbly  Weatlier  Berlew,  Peb.,  1800. 

PABST. 

(Der)  Bisang  and  daa  Hoeh^wasser  der  Dllna  im  Frflbjabr,  1887. 
Blgasdie  Ittdustrte-Zeitung,  Vol.  13,  p.  065. 
BIsgang  and  das  Hoehwasser  der  DUna  im  FHlbJaiir,  1808. 
BIga'sche  Industrie-Zeitung,  Vol.  24,  p.  043. 

WEX,  OUSTAV  VON. 

Lecture  on  the  •  •  •  works  •  •  •  of  the  new  bed  of  the 
Dsnube,  at  Vienna  •  •  a  with  a  description  of  the  catastrophe 
produced  by  the  ice  gorge  of  1880. 
Wash.,  1881. 

£EVXS8. 

BAYLBY,  GBOBQE  W.  B. 

Levees  as  a  System  for  Beclaiming  Lowlands. 

Trans.  A.  8.  C.  E.,  Vol.  6  (1876),  p.  115.  DiscusBaon,  p.  200. 

Board  of  Engineers  of  Iiouisiana. 

Beport,  1802. 

COMSTOCK,  GEN.  C.  B. 

Effect  of  Levees  on  Stage  and  Discharge.  Strong  paper  combating 

the  theory  that  leyees  cause  an  increased  discharge  at  a  lower 

stage  on  the  Mississippi  Biver. 
An.  Bept.  Chief  of  Engineers,  U.  8.  Army,  1888,  Fart  IV,  pp.  2,  220, 
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COPPB£»  H.  ST.  L. 

Standard  Lem  Sections.    Explains  work  alonff  Mississippi  aad 

standards  adopted  in  various  sections,  etc.,  ete. 
Pmc.  Am.  Soc.  C.  E.,  Jan.,  1898. 

DITHAS,  A. 

Tlie  Construction  of  Earthem  Dilces.   Description  of  the  so-called 

En§^lisli  method. 
Oenie  Civil,  Dec.  2,  1890. 

FOKSHAY,  CALEB  G. 

JOevees  of  the  MlsBissippi  Biver. 
Trans.  A.  S.  C.  B.,  Vol.  3  (1B74),  p.  267. 

JOHNSON,  J.  B.,  HARROD,  B.  M.,  and  JOHNSON,  T.  T. 
Levees  on  the  Mississippi  Biver. 

Am.  Eng.,  May  8,  20,  June  26,  July  30,  Augr.  6,  27  and  Oct.  1,  1885. 

KEim,  F.  M. 

Levees  of  the  Bed  Biver  in  Louisiana. 
Eng.  News,  May  13,  1698. 

Levees,  with  Special  Keference  to  the  Bed  River  System.  Geographic 
cal  poBifion  of  Bed  river  nnd  some  of  its  general  features  are 
g-iven,  with  account  of  work  in  progress  and  its  aim. 

Jour.  Assn.  of  Eng.  Socs.,  I>ec.,  1898. 

LEWIS,  S.  F. 

The  Davis  (Crevasse)  Li^ee.    Gives  details  of  break  in  I>avis  ievee^ 

near  New  Orleans,  and  the  method  adopted  in  its  repair. 
Trans.  Am.  S.k.  C.  E.,  Vol.  XVll,  p.  199  (1887). 

Mcl^TH,  ROBERT  E. 

Theory  of  Levees  Tested  by  Facts. 
Trans.  Am.  Soc.  C.  E.,  Vol.  Xlil,  p. 

The  Relation  of  Levees  to  River  r>h\sics.    Distnssioa  of  subject  as- 

applied  to  Mis.sissipjii  river  and  its  improvement. 
Jour.  Assn.  Eng.  boc,  VoL  111,  p.  43. 

THARR,  H.  X. 

St.  Francis;,  Miss.,  Levee  Districts. 

Eng.  News,  Vol.  XLVli  (1902),  pp.  24,  28. 
lUCHATJDROX.  H.  B. 

Mississippi  Levees  anil  Ihe  Flood. 

R.  R.  Gaz.,  Sept.  13,  1>9T. 

(The)   Shawneetown   Levee   District.     Statement  of    two  possible 

causes  of  this  fatal  accident. 
Eng.  Bee.,  Apr.  23,  1698. 

SPECHT,  (iEOUGE  J. 

Construction  of  Levees.    Paper  before  Tech.  Soc.   of   Pac.  Coast. 

Gives  cross-sections,  methods,  implements,  cost,  etc. 
Beprinted  in  Eng.  News,  Aug.  22,  1885. 
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STAELING,  WILLIAM. 

The  Levees  of  the  Hisslsaippi.  Article  on  construction,  care  of  aod 

repair  of  river  embankments. 
Enir*  New%  Jan.  S0»  1896. 

(The)  State  Levees  of  Louisiana.  Brief  record  of  the  work  in 

Louisiana.  ^ 
Eng.  Bee,  Sept.  84,  1898. 

WALKER,  GUY  M. 

(A)  Xew  Levee  System.   Statics  duty. 
May,  1807. 

EAINFAIL  AND  STBEiLK  FLOW. 

ABBE,  CLlBVELAm>. 

The  Rainfall  and  Evaporation  of  Oreat  Salt  Lake. 
Monthly  Weather  Review,  Feb.,  1901. 
The  Rainfall  and  Outflow  of  the  Great  Lakes. 
Monthly  Weather  Review,  Apr.,  1898. 

ABBOT.  HENRY  J. 

Climatology  of  the  Isthmus  of  Panama. 

Monthly  Weather  Review,  VoL  XXVII  (1899),  pp.  196,  802,  468. 

ALBXAia>ER,  W.  H. 

The  Relation  of  Rainfall  to  Mountains. 

Monthly  Weather  Review,  U.  S.  Dept.  of  Agriculture,  Vol.  XZIX, 
No.  1  (Jan.,  1901). 

Analyeis  of  Rsinfall  Observed  at  Lake  Cochituate,  Mass.,  to  Deter- 
mine the  Law  of  Variation  From  Mean. 

Trans.  Am.  Soc.  C.  E.,  Vol.  XIII,  p.  359. 

AUCHmcniiOSs,  w.  s. 

Waters  Within  the  Earth  and  Lows  of  Rainflow. 
8vo.  Fhila.,  1897. 

BABB,  CYRUS  C. 

Rainfall  and  River  Flow. 

Trans.  A.  8.  C,  E.,  May,  1893,  Vol.  88,  p.  323. 

BABWICK,  J.  A. 

flBTect  of  Wind  on  Catch  of  RainfaU. 
Monthly  Weather  Review,  July,  1899. 

BATEMAK,  J.  F. 

Absorption  of  Water  in  Chalk  and  Sand. 
Proc.  Inst.  C.  E.,  Vol.  LII,  p.  29. 

BINNIE,  ALEXANDER  R. 

On  Mean  or  Average  Rainfall  and  the  Fluctuations  to  Which  it  Is 
Subject. 

Proc.  Inst.  C.  E.,  Vol.         (1892),  pp.  89-172. 

Tbbles  of  Mean  Annual  Rainfall  In  Various  Parts  of  the  World. 

Proc.  Inst.  C.  E„  Vol,  XXXIX,  pp.  27-31. 
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Variatioiui  ol  Armg^  Anaittl  Balnfall.   Give*  valuable  data  tnm 
whieh  to  make  aatimatca  of  probable  amount  of  ralnf all,  duratitm 

of  drought,  etc. 
Proc.  Inst.  C.  £^  Vol.  GIX,  pp.  89-172. 

BROCKLBSBY»  JOHN. 

Elements  of  Meteorology. 
12mo.  Mew  York,  1872. 

CARPENTER,  L.  G. 

Evaporation  and  Temperature. 
Monthly  Weather  Review,  May,  1898. 

Cloudburst  in  Southern  Dalmatia,  Nov.  8  and  9,  1896,     Report  of 
Uydrograpliic  Bureau  upon  meteorological  conditions  aceompanj- 
ing  the  hurricane  and  extraordinary  rainfall  of  above  date. 
Oesterr.  Monatschr.  f.  d.  Oeffent.  Baudienst,  Feb.,  1897, 
CLUTTERBUCK,  llEY.  J.  C. 
Dalton's  Kaingauge.  ^ 
Froc.  Inst.  C.  E.,  Vol.  IX,  p.  157. 
CODMAN,  J.  E. 

Observations  on  Rainfall  and  Stream  Flow  in  Eastern  Penaaylvailia* 
Proc..  Engineer's  Club  of  Phila.,  July-Sept.,  1897. 
Rainfall  and  Stream  Flow  in  Eastern  Pennsylvania. 
Proc.  Inst.  C.  E.,  Vol.  131,  p.  406. 
COGHLAN,  T.  A. 

Discharge  of  Streams  in  Relation  to  Rainfall. 
Van  Nos.,  July,  1864,  p.  16. 

New  Botith  Waless  Biaeharge  of  Stream  in  Relation  to  RainfaU. 

Proc.  Timt.  C.  B.,  Vol,  75,  p.  176;  Appendix,  188. 
COOLBY,  GEOBOE  W. 

Hydrology  of  the  Lake  IQnnetonka  Watershed. 

Monthly  Weather  Review,  Jan.,  1899. 
CBOSBMAN,  GHABLE8. 

Chart  showing  fluctiiatlona  of  the  water  surface  of  the  Great  X^kea 
and  the  rainfall  from  1859-1888. 

4to.  Idllwaukee. 
DAVIB,  A.  P. 

Balnfall  and  Temperature  in  Nicaragua. 

Monthly  Weather  Beview,  May,  1899. 
DBNTON,  J.  B. 

Distribution  of  Percolated  Water  in  Free  Soil. 

Plpoc.  Inst.  C,  E.,  Vol,  XXT,  p.  54. 
DICKINSON,  J. 

Comparative  Balnfall  and  Percolation  into  the  Earth.  Tables 
Proc.  Inst,  C.  B..  Vol.  II  (1843).  p.  160;  Vol.  IX,  p.  158;  Vol.  XIV  o  5i 
Difference  Bet^^een  Balnfall  on  Mountains  and  lower  Level  ' 
Kept.  Chief  of  EngiDcers,  U,  S.  Army,  1874,  Vol.  H,  p.  375 
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DUr.YEA,  KDWIN,  Jr. 

Tables  of  Excessive  Precipitations  of  Eaiu  at  Chicago,  111.,  from 

1880  to  1897,  inclusive. 
Joan  W.  Soc.  of  Bogrrs.,  Feb.,  1899. 

Bffect  ol  Wind  GnrMata  on  BalnlaU  and  cm  tlie  Gauge  Beoord. 
Ten-page  pampblet*  being  Signal  Service  Kotea  No.  XVI,  to  be  bad  . 
of  Signal  Swvice  Bnrean,  Waabington. 

KVANS,  J. 

Percolation  of  the  liainfaii  v>n  Absorbent  Soils. 
Proc  Inst.  C.  E.,  Vol.  XLV,  p.  208. 

FITZ  OEKALD,  DESMOND. 

(The)  Tiitluence  of  Elevation  and  Wind  Upon  Gauge  Becords. 
Jour.  Assn.  of  "Rng.  Soc,  Vol.  Ill,  p.  233. 

The  Amotint  of  Rainfall  Available  for  Watpr  Supply.    Gives  many 

facts  from  American  observations  as  to  amount  collectable. 
Eng.  Jvews,  Aug.  21,  16S€;  Jour.  N.  K.  W.  W.  Assn.,  Sept.,  1886. 
Bainfall,  Flow  of  Streama  and  Storage. 
Bng.  Vews,  Oct.  20,  1892,  p.  8M. 

FRANCIS,  JAAfES  B. 

Distribution  of  the  ivainfall  During  a  Great  Storm  in  New  England 

in  1869.    Map  given  showing  distribution. 
Trans.  Am.  Soc.  C.  E.,  Vol.  VII,  p.  224  (1878). 

<3REAVES,  C. 

Evaporntion  and  Percolation. 
Proc.  Inst.  C.  E.,  Vol.  XLV,  p.  19. 

OBEBNWOOD,  GEORGE. 
Rain  and  BiTera. 
Lond.,  1876. 

VABBmOTON,  HABK  W. 

Bainfall  and  Snow  in  tli«  United  StaAea. 

Bnlletin  C,  Weatber  Bnreau,  U.  8.  Dept.  of  Agricnltitre. 

HAWKSLEY,  T. 

Eraporation  from  tbe  Surface  of  the  Land. 
Ttoe.  Inat.  C.^  E.,  Vol.  XXI,  pp.  101,  105. 
Laws  of  Bainfall,  and  ita  Utiliiation. 
Proc.  Inat.  C.  E.,  Vol.  XXXI,  p.  68. 
Proportion  of  Evaporatton. 
"Pxtto,  Inat.  C.  E.,  Vol.  XVm,  p.  885. 
Bainfall  and  Evaporation  in  London. 
Ptoc.  Inat.  C.  B.,  Vol.  XIX,  p.  119. 

HENBT,  ALFRED  J. 

Bainfall  of  tbe  tTnited  Statea. 

An.  Bept.  of  Weatbea*  Bureau  for  1898-97, 
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HOAIERSHAM,  S.  C. 

VaxiationB  of  the  Rainfall  With  th«  Elevation. 
Proc.  Inst.  C.  E.,  Vol.  VtU  pp.  276^  280,  282  and  284. 

JOHNSONS,  T.  T. 

I^ta  Pertaining  to  Rainfall  and  Stream  Flow. 
Jour.  W.  Soc.  Bngf.,  June,  1896. 

LosG,  mi.  joiiis  it. 

The  State  Sanitary  Survey  of  the  Illinois  and  Desplaines  Rivers. 
Eng.  Kec,  Aug.  17,  1901;  also  two  reports  publiahed  by  Illinois  Stat* 

Board  of  Health.  Contain  river  discharges  at  Peoria.,  with,  tables 

of  nednfalL 

LUDWIG  A  SCHRADER. 

B/6gen  ft  WaaaerBtandbeobaetnngen  Im  Stromgebicte    der  Scdatt 

Wllhrend  des  Jahres,  1886. 
Wochenblati  fflr  Baoknnde,  Vol.  9,  p.  155. 

aCAKNZNO,  R. 

Beanlts  tyf  a  series  of  observations  on  the  flow  of  water  off  the 
ground,  in  the  Woodbnm  District^  Ireland^  with  rain  gvagit  reg^is* 
tries  in  the  same  locality  for  a  period  of  twelve  montba  endiii|( 
June  80.  1865. 

Proc.  Inst.  C.  B.,  VoL  XXV,  pp.  458,  477. 

HOORE,  J.  W. 

Meteorology:  Practical  and  Applied. 
12mo.  Lond.,  1894. 

MULLElk. 

(Die)    Regenverhaltniase    und    Wasserstandsschwatikiinsen  dea 

OboTheias. 
Gaea,  Vol.  1,  p.  25. 

PAGUE^  B.  S. 

The  Precipitation  Over  the  Pacific  Northwest  and  the  Poaatblll^ 
of  High  Water  in  the  Oolumbia  from  the  Melting  Snow  in  the 

Mountains. 
Monthly  Weather  Review,  June,  1699. 
PRESSEY,  H.  A.  , 
Hydrography  of  Southern  Appalachian  Region.    Parts  I  and  H. 
Water  Supply  and  Irrigation  Papers  of  the  U.  S.  Qeoloffieal  Surrey* 

Xos.  62  and  63. 

Rainfall  and  Charts  of  Rainfall.  A  symposixim  by  Gannett,  Henry* 
Abbe,  Hann,  Supan,  Fernow.  Newell,  Gof>flnTo,  Sarg-ent,  r.ra%vmita» 
Wallis,  Mcrriam,  Stupurt,  Brewer,  Rafter,  VVoeikoflp,  Pinchot, 
Kremser,  Whitney,  Curtis,  Harrington,  Hellman,  Schreiber,  Aiigot» 
Schott,  Buchan  and  Herbertson. 

Monthly  Weather  Review,  U.  S.  Dept.  of  Agri.,  Vol.  XXX  Nn  a 
(Apr.,  1908).  * 

Rainfall  in  Hartford,  Ck>nn.,  and  Vicinity. 
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Thirty-sixth  Annual  Bept.  of  Board  of  Water  Commissioners, 
Hartford. 

Bainfall  Received  and  Collected  from  the  Sudbury  Biver  and  CocUt- 
uate  and  Mystic  Lakes,  Mass.  Becorda  from  1863*1885,  by  months. 
Shows  that  in  dry  years  not  more  than  ten  inches  ctaa,  he  col- 
lected. 

Jour.  Assn.  Eng.  Soc.,  Vol.  V,  p.  395. 

Rainfall  and  River  Flow.  The  ratio  of  the  two  as  observed  for 
three  years  at  the  Cape  of  Good  Hope  over  105  square  miles. 

Proc.  Inst.  C.  E..  Vol.  LXXXL 

Katio  of  Kaliifall  to  Discharge  on  Lakes. 

Kept.  Chief  of  En^'-ineerf?,  U.  S.  Army,  1868,  p.  962. 

Ratio  of  Kainfall  to  Drainage. 

Kept.  Thief  of  Entritit^ers  V.  S.  Army,  1879,  p.  1391;  1881,  p.  1778. 

Ratio  of  Rainfall  tn  Evaporation. 

Kept.  Chief  of  Engineers,  U.  S.  Army,  1870,  p.  287, 

Ratio  of  Jiainfall  to  Watershed. 

Kept.  Chief  of  Engineers,  \  .  S.  Army,  1870,  p.  287;  1873,  p.  499; 
1S74,  Vol.  J.  pp.  507,  .'32,  ls75,  Vol.  11,  p.  436;   1876,  Vol.  I, 

p.  532,  Vol.  II,  p,  100;  1877,  p.  756;  1879,  pp.  1197,  1199,  1219,  1221, 
1227,  1236,  1241. 

Relation  of  Ri^nfall  to  Run-olt  in  California. 

Eng.  News,  Vol.  XLVH  (1902),  p.  46T. 

BUSSELL,  THOMAS. 

Depth  of  Evaporation  in  the  ITnited  States. 

Monthly  Weath^  Review,  Sept.,  1886. 

Meteorology. 

8vo.  New  York,  1895. 

Rainfall  and  River  Outflow  Iq  the  Mississippi  Valley. 

Annual  Report  of  Chief  Signal  Officer,  1689,  Part  I,  Appendix  14. 

SIMPSON,  J. 

InfluMice  of  Under^minage  of  the  Wandle  Valley  on  Percolation 
of  Rain. 

Proc.  Inst.  C.  B.,  Vol.  XX,  p.  21S. 
Snowfall  and  Its  Equivalent  In  Water. 
Monthly  Weather  Review,  May,  1901. 

8YM0NS,  G.  J. 

Effect  of  Wind  t»n  Catch  of  Rainfall. 
Monthly  Weather  Review,  Oct.,  1899. 

TALBOT.  PROF.  ARTHUR  N. 
Rates  of  Maximum  Rainfall. 
Technograph,  Univ.  of  Illinois,  1891-1893. 

TURNER,  K  T. 

The  Climate  of  New  York  State. 

Fifth  Annual  Rept  of  the  N.  Y.  Weather  Bureau,  1893. 
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VEI.SCHOW,  FRANTZ  A. 

Tlie  Cause  of  Eain  and  the  Structure  of  the  Atmosphere.  Discusses 

relations  between  low  pressure  and  rain,  and  gives  new  tiieorjr  as 

to  cause  ol  rain. 
Trans.  Am.  Soc.  C.  E.,  Vol.  XXTTT«  p.  308. 

Water  Level  and  Bainfall  of  the  Great  Lakes.  GiTes  diafrram  aliow- 

Ing  fluctuatSonB  of  the  water  rarfaoes,  areas*  etc. 
l&ag*  Newa,  Oct.  9,  1888. 

WHEBLBB,  W.  H. 

Table  Showing  the  Bffect  of  Bain  In  Gauaing  FIoocIb  in  tlie  Witham. 
Proe.  Inat.  C.  E.,  Vol.  70,  p.  231. 

maaxER,  geobge  y. 

The  Bainfall  and  Outflow  of  the  Great  Lakes. 
Monthly  Weather  Beview,  May,  1898. 

BIVEB  IMPHOVEMENT* 

ABBOT,  H.  L. 

Hydraulics  of  the  Mississippi  Eiver.  Discussion  of  relations  between 
Telocity,  suspended  earthy  matter  and  of  the  bed  of  the  Misaisaippi 
river. 

Van  Nos.  Eng".  Mag.,  Vol.  XX,  p.  1. 
ADAMS,  FRAKK  D. 
-  The  Embankments  of  the  Iliver  Po. 

Science,  May  22,  1896. 
ABNOLD,  H. 

Begulation  of  the  Danube.  Paper  r^ad  before  the  Soc.  of  Ger.  £ng. 

at  Berlin. 
Ztadi.  Ver.  Ing.,  Feb.  9, 189S,  et  seq. 
ATLEB,  WALTER. 

The  ImprereBkent  of  the  Channel  of  the  Delaware  Biver.  * 
Jour.  fr.  Init.,  Dee.,  1890. 

The  Improvement  of  the  Deilawave  and  Schuylkill  Rirm.  I>eBcribe» 
work,  gives  idea  of  magnitude  and  dilBeulty;  gives  oosts  mud 
other  data. 

B.  B.  Gaaatte,  July  84,  1890. 

Ansftthrung  von  fluaaeorreotlonen. 

Centralblatt  der  Bauverwaltung,  Vol.  3,  p.  400. 
B  M. 
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Ke^uliruiis^    einer    Theil-strecke    des    Goldbaches     in  Oro8»» 

Otschehaxi.) 

Oesterr.  Monatschr.  f.  d.  OeSent,  Baudienst,  Mar.,  1900. 
EBOHNKE. 

Einflnf^s  der  Strorarefi'iiHrMTifren  uttd  die  Waaseratunde  in 

Flnssen  Zeitsehr.  fur  Baiiwesen. 
(Erbkani  K),  Vol.  40,  p.  263;  and  Centralblatt  der  Bauverwaltlitiii^, 

Vol.  10,  p.  147. 

EUHL.  C.  H. 

The  Mouth  of  Danube.    Describes  recent  impriivementa  effected  in 
navip-able  condition  of  the  Sulina  branch  and  outlet  of  tlie  Danube. 
Engng.,  Dec.  27,  1901. 

LAHMEYER. 

Beatlmmung  der  Normalbreite  von  FlQaaen. 

Notiz-Blatt  dea  Architektun-und  Ingenieur-Vereina  fQr  daa  KOni* 
greich  Hannover,  1859,  p.  375. 
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Present  Systeme  of  Kiver  ConserTaney. 
Proc.  Inst.  C.  E.,  Vol.  84,  p.  339. 
Legielatloti  on  Biver  Coneervancy. 

Proc.  Inst.  C.  K.,  VoL  07;  Jacob,  A.,  p.  846;  Giles,  p.  2M;  Abemethy, 
« ppw  249,  280,  262;  Hawkshaw,  p.  261;  Atkinson,  p.  279;  BawUnaon, 
p.  294;  Dawbam,  p.  277. 

l^NET,  A. 

Protection  of  the  Banks  of  Wild  Streams. 

(Uferschutz  bei  Wildwassern)  Zeitsdhr*  d.  Oesterr*  Ing*  u.  Arch. 
Ver.,  Feb.  9,  1900. 

UB  VASSEIJB,  CHABLE& 

Constmctlon  of  Facine  Mattresses. 
Enff.  News,  Vol.  XLVI  (1901),  p.  322. 

liOW. 

ProtectiTC  Works  of  the  Kangitata. 
Van.  Nos.  BngT'  Mag.,  Vol.  25,  p.  279. 

MACKENZIE,  CAPT. 

Improvement  of  the  Upper  Mississippi. 
Eng.  News,  Aug.  21,  1880. 
(The)  Management  of  Bivers. 
Eng.,  Vol.  50,  p.  445. 

Map  of  Mississippi  Biver,  from  Cairo  to  the  Passes,  in  thirty-two 
sheets. 

Address,  8eG.  Miss.  Biv.  Com.,  2828  Washington  ave.,  St.  Louis,  Mo. 

MABKINKELLE,  A.  B. 

The  Begnlation  of  Biver  Beds  at  Bailway  Crossings.  DeBcribes 
msnner  in  which  channel  of  the  Maas  has  been  regulated  at  bridge 
at  Buggenum,  Holland. 
De  Ingenienr,  Sept.  14, 1001. 

MATHEB  A  HEYWOOD. 

Construction  of  Sea  and  Biver  Walls  and  Embankments.  Specifica- 
tion of,  etc. 

London  Great  Seal  Patent  OlBoe,  1875,  No.  1877. 
MoCALLA,  B.  C. 

Improvement  of  the  Blsck  Warrior,  Warrior  and  Tombigbee  Bivers, 

in  Alabama. 
Proc.  Am.  Soc.  C.  E.,  April,  1902. 

MioBLBOY,  SAMUEL. 

Beport  Belative  to  a  Survey  of  the  Hudson  Biver  to  Fort  Edward 
and  of  the  Champlain  Canal  Enlargement  from  Tidewater  to 
Whitehall. 
Senate  Documents,  1867,  Vol.  2,  No.  37. 
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McMATH.  BOBEBT  E. 

Practical  Consequences  of  the  Variation  ol  wet  Section  of  Biyers, 
Trans.  A.  S.  C.  E.,  Vol.  4  (1880),  p.  377. 

fiilt  Movement  in  the  Mississippi  Biver.   Gives  results  of  observa- 
tions, at  St.  Louis. 

Jour.  Assn.  ISng.  Soc.»  Vol.  I,  p.  266;  Van  Nos.  Eng*-  Mafir**  ^ToL 
XXVin»  p.  33. 

McMATH,  BOBERT  C. 

The  Mississippi  as  a  Silt>bearer. 

Van  Nos.  Eng-.  Mag.,  Vol.  XX,  p.  219. 

Methods  Eniplo3'ed  ou  the  Mississippi  Iliver  Below  Cairo. 
Bept.  Miss.  Biv.  Com.,  St.  liOuis,  1883,  p.  349. 

MONTI. 

(La)  Questions  del  Tevere  a  Eoma. 

U  Politecnico,  Vol.  27.  pp.  374,  354  and  548. 

M0RRI80N,  G.  J. 

The  Yellow  Biver  in  China  and  the  Breach  in  Its  Sim,ba.ii]Emeat  in 

1887. 

London,  Eng.,  Mar.  3  and  10,  1893. 

(The)  Moselle  Cnnal  Day  in  Mptz.    Projects  for  improvement  of 

Mosselle  river  so  as  to  make  it  navigable  up  to  Metz. 
Stahl  und  Kiseii,  Aug.  1,  1900. 

NELLES,  fiKORGE  T. 

Tlie  lin])rc)vement  of  Non-tidal  Bivers  by  Begulation. 
Eni-.  Kec,  Sept.  1,  1900. 

NEMEC.  .  . 

Uferschiitz  bei  kleineren  Oewiissern. 

Oesterr.  Landwirthshaftliches  Woohenblatt,  Vol.  7,  p.  337. 

NEWELL,  F.  H. 

Kcpurt  of  Progress  of  Stream  Measurements  for  the  Calendar  Year 

1S98. 

(See  U.  S.  Geological  Survey  Annual  Beport,  1900,  Vol.  20,  pt.  4, 

pp.  1-562.) 

(A)  New  Method  of  .'^horo  I'rotection;  at  Sioux  City,  la. 
Eng.  News,  Feb.  6,  1SU2,  p.  124. 

Obstruction  in  Navigable  Channels.  Discusses  question  of  bascule 
or  vertically  moving  bridges  as  against  the  old-time  center-pier 
obstructions  in  connection  with  plans  for  bridges  over  Potomac. 

Marine  Bev.,  Dec.  13,  1901. 

OCKERSON,  J.  A. 

Erosion  of  River  Banks  on  the  Mississippi  and  Missouri  Ilivers. 
Trans.  A.  S.  C.  E.,  June  1,  1893,  Vol.  28,  p.  396. 
Improvement  of  the  Lower  Mississippi  River. 
Eng.  News,  Vol.  XLVI  (1901),  p.  168. 


Digitized  by  Google 


WAISB  StOBAGB  Ck>MMI88iON. 


615 


OELWEIN,  PROF.  A. 

AdiiiijiiBtr»tion,  Construction  and  Operation  of  New  WaterwayB  in 
Austria. 

Zeitachr.  d.  Oesteir.  Ing,  u.  Ardu  Ver.,  April  19,  1901. 
OELWEIN. 

(Ein)  neueB  System  der  FlnssreguUrung.  Woohensehr.  dea  Oesterr. 

Ing.  und  Arch.  Vereins,  VoL  4,  pp.  153  and  161. 
(Die)   Ueberschwemmungen  des   Rheins   in   Voralberg  and  dla 

Oeachichfe  der  Rheinregulirung.  Wochenachr.  des  oeflterr. 
Ing.  und  Arch.  Vereins,  VoL  16,  p.  148. 

PABST. 

Di£  in  den  Jahren  1875  bla  1678  ansgefuhrtcn  Dtinaregulirunga* 

bauten. 

Riga'scbe  Industrle-Zeitung,  Vol.  5,  pp.  113  and, 257. 
Uebtr  neirere  fran/iisische  Wasserbatiten. 
KIgn'schc  Industrie-Zeitung,  Vol.  5,  pp.  41  and  149. 

PALMEB,  R.  E. 

Frazer  Valley  Reclamation. 

Can.  En^.,  Aug.,  1898;  also  Can.  Soc.  C.  E.,  Apr.  8,  1897;  also  Eng. 
NcNvs,  July  22.  1897. 

POISSON,  G. 

The  Fwm  of  a  Course  of  Water  with  a  Shifting  Bed.   Study  of  flow  of 
wator  in  streams,  taking  into  account  Tariations  in  form  of  cross* 

secti<m  due  to  shifting  t)f  the  bed. 
An.  des  Ponts  et  Chaufiseea.  I  Trimestre,  1902. 

FOLLAK,  IGNAZ. 

Modern  Methods  of  River  Regulation.   Review  of  latest  continental 
practice  involving  Study  and  maintenance  of  the  natural  bed  of 

the  stream. 

Zeitschr.  d.  Oesterr.  Jng.  xi.  Arch.  Ver.,  Oct.  4  and  11,  1901. 
On  the  Regulation  of  Rivers.    General  dibcussion  of  improvement 
of  rivers. 

Zeitschr.  d.  Oest.  Ing.  u.  Arch.  Ver.,  Aug.  3,  1900. 
POLLITZER. 

Regulintne:  der  Wiidbiiche  und  VVasserrisse  auf  der  Wasserscheide 
der  Jglava. 

Allgenieine  Bauzeitung  (Wien.),  18i71,  p.  357. 

rutoniac  River  Flats  in  Front  of  Washington. 

Rept.  Chief  of  Engineers,  U.  S.  A.,  1883,  Vol.  1,  p.  770. 

Progresso  di  sistonazoine  del  Tevere  nell*  Interno  di  Boma. 

n  Politecnlco,  Vol.  27,  p.  734. 

Project  for  ImproTement  of  the  Vienna  Biyer  at  Vimna. 
Woehenschrift  d.  Oesterr.  Ing.  u.  Arch.,  Vol.  1886,  pp.  87-90. 
Project  zur  correction  der  Unterweser. 
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Deutsche  Bauzeitung-,  Vol.  15,  p.  223. 

Project  zuv  regnlitung  der  Haupstr5xne  PreusMHS. 

Deutsche  Bauzeitung,  Vol.  13,  p.  479. 

Protecting  Banks  Against  Kiver  Currents. 

Ry.  &  Engng.  Bev.»  Mar.  17,  1900. 

Prussia  —  Elbstrombau  verwaltung  sstt  Magdeburg. 

(Der)  Elbstrom.  5  Vol.,  Berlin.  1698. 

Prussia.  Wasser-Ausfischuss. 

(Der)  Oderstrom.  3  Vol.,  Berlin,  1896. 

RANDOLPH,  ISHAM. 

An  OIHcial  Report  on  the  Improvement  of  the  Chicago  River. 
Eng.  Xews,  June  27,  1901. 

(Die)  Kationelis^te  Fomi  tier  WildbaciliHchaalen. 
Die  Eisenbahn,  Vol.  10,  p.  149. 

RAYMOND,  TMOMAS  L. 

Improvement  of  the  Mouth  of  th£  Mississippi  River. 

"Eng.  News,  March  31,  1898;  Jour.  Assn.  of  Enj,ni<^-.  Socs.»  Oct.,  1898. 

Recent  Improvetnent  in  the  River  Tees,  England. 

London  Engineer,  Au^^  11,  1893,  p.  155;  and  Wept.  1,  1«93,  p.  285. 

(The)  Regulation  of  the  Lower  l)ainil»('.  A  fully  illustratetl  ai-count 
of  the  canalization  of  the  Inni  (iaies  and  other  imprt>veinent« 
which  have  made  the  lower  Danube  navigable.    Two  ^articles. 

Zeitschr.  d.  Oesterr.  Ing.  u.  Arch.  Ver.,  May  14  and  21,  1^97. 

Report  of  the  Commission  for  the  Regulation  of  the  I>anube  at 
Vienna.  Official  report  of  work  done  in  1895. 

Oesterr.  Monatsehr.  f.  d.  OefFent.  Baudienst,  January,  1897. 

Reports  of  the  State  Engineer  and  Surveyor  of  New  York,  1848-1901, 
inclusive.  These  reports  *  contain  accounts  of  various  river 
improvements  made  in  connection  with  Erie  canal. 

Report  on  Barge  Canal.  Prepared  under  the  direction  of  Edward 
A.  Bond,  State  Engineer  and  Surveyor,  Albany,  N.  Y.,  1901.  Con- 
tains flood  data  of  streams  in  Central  New  York.  Svo. 

BEVY,  J.  J. 

Hydraulics  of  («reat  Rivers.    Contains  nn  account  of  surrey  of  the 

Parana,  the  Uruguay  and  the  La  Plata  Estuary. 
4to,  London,  1874. 

REYNOLDS. 

(The)  Keiiinie  of  Uivers. 

Industries,  Vol.  3,  p.  r;r.2. 

(The)  Reg^nhition  of  liivers. 

Vnn  \oc;.  I'.tig.  Mag.,  Vol.  20,  p.  36. 

(The)  lieg Illation  of  the  Tiber. 

Engng..  Vol.  22.  p.  478. 

(Die)  Kegulirung  am  Rheiustroiu. 

Allegemeine  Bauzeitung  mit  Abbildung.  (Wien.)  1864,  p.  2C8. 
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(Die)  Re^limngr  der  8tr5iiie« 

I*reu89ena  Central  Blatt  der  Bauverwaltung,  VoL  2,  p.  40. 

(The)  Regulation  of  Torrents  and  Mountain  Streams.  (La  Sistemat- 

Kione  del  torrenti  e  del  bacini  montani.)    A  summary  of  Italian 

legislation. 

Gion.  Dei.  lav  Pubb.  £  delle  str.  Ferr.,  Jan.  11, 1899. 

BIKDEL, 

(Eine)  Thalsperre  in  der  Rheinfals. 

Wocbensebr*  des  oesterr.  Ing.  ft  Areh.  Vereins,  Vol.  4,  p.  181. 
lUver  ^bnprovement  In  Bavaria.  Condensed  from  the  Journal  of  the 

Austrian  Soc,  of  Eng.  ft  Areh.,  No.  43,  1887. 
Eng.  News,  Mar.  17,  1888. 

R.Q.M. 

RiTer  Indus  and  the  Best  Method  of  Embanking  It. 
Indian  Forester,  April,  1896. 

River  Regulation  by  Suspended  Fascines  in  Bavaria.  Devices  used 
by  European  Engineers  in  directing  courses  of  rivers  described 
and  illustrated. 

Eng.  News,  March  86,  1896. 

River  Regulation  in  Upper  Austria.   (Die  FlussreguUerungs  —  und 

Wildbach-verbauun^s     Actitm  in  ObPresterreich.) 
Oesterr.  Monatschr.  f.  d.  Oeffent.  6audienst>  July  25,  1902. 
(The)  Klver  Spree  at  Berlin.    otVi -ial  account  of  the  river  iuiproTe- 

nients  and  canalizntion  in  Berlin  and  vicinity'. 
Oesterr.  Monatschr.  f.  (i.  Oeffent.  Baudienst,  8ept.,  1897. 
(The)  Rivers  of  France. 
Eng'incM'rinfj-.  XOl.  I  .',  j). 

Kivers:    Their  Function  :nul  Their  Treatment. 

Builder,  1871,  pp.  3i,  .>7,  and  Van  Nos.  Eng.  Mag.,  Vol.  4.  p.  401). 

ROUKKT  M. 

The  Ref^nlation  Works  on  the  Kivers  e>f  Xnrtljern  Oerniany.  Study 
of  river  improvenient  work  f)f  northern  Germany  in  view  of  the 
pr<ipo5?ed  regulation  ot"  the  Loire. 

.\n.  des  Pouts  et  (  haussees,  1  Trimesire,  lUUl. 

B01U:UTS,  W.  MILNOR. 

Notes  on  the  Iniprovenient  of  the  Mouth  of  the  Mississippi. 
Trans.  Am.  Soc.  C.  E.,  Vol.  IV,  p.  321  (1875). 

ROIDTNER. 

Ueber  die  Regulirung  des  Donau-Holl«rs  im  Strombecken  oberhalb 

des  Strompasses  bei  Grein. 
Allegenieine  Bauzeltuuguiii  Abblld,  1869,  p.  244. 
Horn  and  die  Tiber  Regulirung. 
Centralblatt  der  Bauverwaltung,  Vol.  5,  p.  97. 
Sand  Bar  Hemoval  by  Harrows.  BikofTs  system. 
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In^enieur,  St.  Petersburgr,  Vol.  IV,  p.  372.  An  alwiract  of  tlie  method 
in  Proc.  Inst.  C.  B.,  Vol.  hXXXVL  (1884),  p.  303. 

Sand  Bar  Bemoval  by  Propeller  Sluicing.  Account  of  sand  bar 
removal  on  Columbia  river,  Oregron,  by  means  of  a  screw  propeller, 
commercially  siicee«rfuL 

Proc.  Inst.  C.  E.,  Vol.  UCXXIU,  p.  386. 

(Die)  St.  C.allische  Rheinkorrektion. 

Die  Eiseubahn,  Vol.  10,  pp.  125  and  147. 
SAUER,  J.  A. 

Biver  ^Veaver,  Eng^land. 

Jour.  Soe.  Arts,  June  1,  1888. 

Sclieines  for  Tiber  Regulation. 

Proc.  Inst.  C.  E.,  Vol.  82,  pp.  17-20,  22,  38,  40. 
SCHEBMERHORN,  L.  Y. 

Improvements  of  the  Delaware. 

Proc.  Eng.  Club,  Phila.,  Apr.-June,  1894. 
SCHINDLEB. 

Correction  des  torrents  and  des  rivieres. 

Memories  de  la  Soci6t6  des  ingenieurs  olvils,  Vol,  22,  pt,  1,  p.  294, 
SCHINDI/ER,  A. 

Stream  Regulation  by  the  Use  of  Piling.   Discussion  of  metliod  of 
regulating  and  improving  beds  of  streams  by  foinning>  an  outline 

of  pilinir  to  be  filled  in  by  Ibe  debris. 
Schweizer  Bauzcit,  Jan.  0,  1900.  # 
SCIILICHTING. 

Pas  combinirte  Flussregulirungs-System. 

F.  L.  Haai  inaun's  Zeitsclir.  fUr  Bauhandwerker,  1878,  p.  171, 
SCHMIDT,  MAX  E. 

The  South  Pass  Jetties.   Notes  on  the  consolidation  and  dnrability 
of  the  works,  with  a  description  of  the  concrete  blocks  and  other 

constructions  of  the  last  year. 
Trans.  Anj.  Soc,  C.  E.,  Vol.  Ylll,  p.  ISO  (1879). 
SCHMIDT. 

WasserstaTulsbeobactuiijrcn.  an  der  Elbe  im  Konigreidie  Sacbsen. 
Der  Civilingenieur,  1878,  p.  555, 

SCHPvADER. 

Flujsscorreclionsbiniteii. 

Zoitschr.  des  Oesterr.  Ing.  und  Arch.  Vereins,  Vol.  35,  p. 

SGHWAPPACIT. 

VerbauuuHT  der  Wildbiiche  in  Frankreich. 

Zeitschr  fUr  Forst-und  Jagd  wesen.  Vol.  30,  pp.  79-90. 
SCOTT,  A.  M. 

Croat  Kanawha  Iinprnvrmeiit. 

Trans.  A.  S.  C,  E.,  May,  1894. 
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SEDDON,  JAMES  A. 
Biver  Hy dnuUofl* 

Trans.  Am.  800.  C.  B.,  Vol.  XUII,  p.  179  (1900). 

6EKUT0WICZ,  L. 

The  Navigable  Seine  (La  Seine  Maritlnke).    Kzhanetive  dleonssioB 

of  Biver  Seine  as  navigable  stream  from  the  sea,  etc. 
Genie  Civil,  July  19,  S6;  Ang.  S,  9,  1902. 

8HELF0RD. 

On  the  Control  of  Rivers. 

Engng.,  Vol.  26,  pp.  2S0,  418,  441,  482. 

8IEDEK,  BIGHARB. 

The  Natural  Normal  Seetions  of  Streams.   Discusses  ideal  condi- 
tions of  water  flow  in  rivers,  and  regulation  of  streams  in  hai^ 
mony  with  natural  laws. 
ZeltBchr.  d.  Oesterr.  Ing.  u.  Arch.  Ver.,  Feb.  21,  1902. 

STABLING,  WILLIAM. 

Keeping  the  Mississippi  Within  Her  Banks. 
(N.  Y.)  Eng.,  April,  1891,  Vol.  1,  No.  1,  p.  3. 
The  Improvement  of  the  Mississippi  Biver. 
Trans.  Am.  Soo.  C*  Bw,  Vol.  XX,  p.  85. 

The  Improvement  of  the  South  Pass  of  the  Mississippi  Biver.  * 
Eng.  News,  Ang.  23,  1900. 

The  Projected  Iraprnvcment  of  the  Southwest  Pass. 
Eng.  News,  Oct.  4,  1900.  ' 
The  Misfrissippi  Problem  Up  to  Date.  * 
Eng.  Mag.,  Nov.,  1892,  p.  247. 

STEVENSON,  DAVID. 

The  Principles  and  Practice  of  Canal  and  Biver  Engineering.  ' 
Large  8vo,  Edinburgh,  1872. 

STOKES,  MAJOR. 

Mouth  of  the  Danube  and  Improvement  of  the  Mouths  of  Rivers  in 
Non-tidal  Seas.    Describes  various  methods  that  have  hent 

emploj'ed. 
Eng.  News,  May  26  and  June  9,  1877. 

Straightening  the  Mohawk  River.  Review  of  report  by  S.  E.  Bab- 
cock,  who  has  surveyed  this  river,  and  believes  the  improvement 
can  be  made. 

Fire  &  Water,  Feb.  9,  lUOl. 

Strom  und  Uferbauten  am  Rhein  und  an  der  Elbe. 

F.  L.  Haarmann's  Zeitst^r.  fttr  Bauhandw^ker,  1877,  pp.  105  and  123. 

Successful  Work  of  Improvement  of  the  Mouth  of  a  Tidal  Bivw. 

The  Welham,  in  England. 
Proc.  Inst.  C.  B.,  Vol.  XCV. 

Sulla  sistCTiazione  dei  fiumie  e  torrent!  della  Carin'zia. 
Giornale  del  Grenio  Civile,  Vol.  28,  Apr.,  1890,  p.  169. 
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SWEET,  ELNATHAX. 

The  Kadical  Euiargemeut  of  the  Artificial  Waterway  Between  til* 

Lakes  and  the  Hudson  Biver. 
Trans.  Am.  Soe.  C.      Vol.  XIV,  p.  87  (1885). 
System  ein«r  Wesserregulirung. 
Die  Mflhie,  VoL  16,  p.  3S0. 

ThameB  Blver,  Eng'*  the  Blehmond  Lock  and  Tidal  VITeir* 

Jour.  Boc.  Arts,  May  12, 1893. 

Thames  Biver  Improvement. 

Bug.  News,  Vol.  XLV  (1901),  p.  441. 

Tidal  Works  on  the  S«ine  and  Other  Rivers. 

Trans.  Liverpool  Eng.  Soc.,  p.  83  (1886). 

(The)  Treatment  of  Bivers. 

Eng.,  Vol.  53,  p.  437. 
TUFNELL,  C.  F. 

Methods  of  Training  Rivers  in  India. 

Proc.  Inst.  C.  E.,  Vol.  72,  p.  177. 
TUTTON,  C.  H. 

The  Laws  of  Kiver  Flow. 

.ToTir.  Assn.  Engng.  Socs.,  Jan.  1902. 

Leber  die  zweckmassigste  Realisirung  vou  Slromreguliruiigeu. 
Deutsche  Bauzeituug,  Ibtiy,  p.  306. 
Ueber  Flussregulirung. 

Woebenblatt  fllr  Arch.  4t  lag^  Vol.  1,  p.  236. 
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Allegemeine  Bauzeitung  mit  Abbildungen.  (Wien),  1862,  p.  49. 

VALENTTNI.  C. 
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Gior.  del  Genie  Civile,  Vol.  31,  p.  201. 
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The  Training  of  Rivers. 
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WANG,  PKOF.  B^ERD. 
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An.  Rept.  of  111.  Soc.  of  En^s.  &  Surv.,  1897. 
(Die)  Wasserztirttckhaltung  im  Hochgebirge. 
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(Die)  FIuss-Regulirung  des  Mississippi. 

Viertel   jahrschrlft   f«r   Volk&wirthschaft   und  Kulturgesohicht^ 
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GrundriaB  zur  Kentniss  und  yerbesMrung  der  flUsse  und  strOme, 
ContainB  an  extended  bibliography  of  works  on  hydraulics,  pub- 
lished before  1775. 

Pamphlet,  8vo.  Qottingen,  1775. 

EUBZBECK,  J06SFH. 

Naclirichten  von  den  arbeit^  in  dem  strndel  der  Donau  aiir  ncher- 
heit  du  schiffahrt.   A  work  of  historical  interest,  showing  the 
Danube  constructions,  built  from  1770  to  1781. 
Text,  12x20,  SO  pp.  Vienna,  1781. 

FABRE,  J.  A. 

Essai  sur  la  theorie  des  torrmts  et  des  rivieres.  Fart  I,  Theory  of 
Torrents  and  Bivers;  MoTcment  of  Sands  and  Qravel.  Part  II, 
BiTcr  Begulation.  Part  III,  Studies  in  Navigation. 
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Text,  8x12,  67  pp.  Paris,  1799.  Didot. 

BCHMEHL,  JOSEPH. 

Erfahrungen  im  wasserbaue. 

Text,  5x7,  500  pp.,  with  copper  plates.  Vienna  and  Triest,  1800. 
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MOLINEAU,  TT. 
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Becherches  et  conaiderations  sur  les  canaux  et  las  livUre*  en  gfeneral. 
Caualization  of  rivers  in  the  southwest  of  France. 
Three  vols,  in  4m  Paris,  1134-38.  Carilian-Goery. 

CHAPEKON,  LE(3B0M  ET. 

Sur  le  regime  des  riviSres  a  fond  mobile  et  sur  la  defense  de  leurs 

rivea  General  discussion  of  river  hydraulics. 
Annales  des  Ponts  et  Gh.,  1838, 1,  338. 

NICCA,  RICHARD  La. 

Bericht  iiber  die  korrection  der  jurage  wasser.    Improvements  In 
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The  Kiif^inecrino:  of  the  Rhine. 
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BAUMGARTEN. 

Navigation  Fluviale.   One  of  the  best  papers  on  fluvial  bydraulica. 
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Garonne.  Annales  des  Ponts  et  Ch.,  1848;  2,  p.  I. 

CUN  IT,  C. 

Etudes  sar  les  cours  d*eau  a  fond  mobile.    Soft  river  bottoms. 
Mathematical  expressions  for  the  length  profile  of  a  torrent  and 

for  its  carrying  capacity. 
One  Vol.  in  4vo.  iith.  Grenoble,  1855. 

VALLEE,  M.  Ii.  L. 

Des  eaiix  des  travaux  publics.  Biver  regulation.   Biver  and  canal 

constructions. 
Text  5x8,  250  pp.  1859.  Dalmont  et  Bunod. 

LONGBIDGE,  J.  A. 

The  Hooghla  and  the  Mnlta.  Solid  discharge  of  the  Nile  and  the 

Humber,  also  the  Hooghly  and  Multa. 
Proc.  C.  B.  Vol.  21,  p.  1,  1861. 

IVES,  LIEUT.  & 

Beport  upon  the  Colorado  river  of  the  West. 
One  Vol.  in  4vo.,  Washington,  1861. 

Der  Binnenflussbau  im  Baden.  Navigable  canals  of  Baden  anti  maps 
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Text  12x15,  75  pp.,  one  Vol.,  plates  12x15.  Karlsruhe,  186S, 
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Etudes  theoretique  et  partiques  Bur  le  mouvement  des  eaiix 
couranteB.  The  regime  of  great  rlTers,  their  outlets,  and  the 
moTement  of  sediment. 

One  Vol.  ii|^4vo..  Paris,  1S63,  Dunod. 

SCHWABZ,  F. 

Der  uferbau.  Eight  plates,  12x15.  Berlin,  1866.  Ernst  and  Korn. 
Fascine  construetion. 

FABOUE. 

Etude  sur  la  correlation  entre  la  configuration  du  lit  et  la  pro- 
fondeur  d'eau  dans  les  riviftres  a  fond  mobile.  Pamphlet  in  8to* 
Paris,  1868.  I>unod.  A  mathematical  express  for  the  relation 
between  depth  and  form  of  shores. 

FBI8I,  PAUL. 

Rivers  and  Torrents.  Translated  by  Major-Gen.  John  Garston, 
London,  1868.  New  York,  Virtue  A  Garston.    Translation  of  an 
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DAUSSE,  M. 

Etudes  relatives  aux  inondations  et  a  Tendiguement  des  rividres. 
Text  10x12,  200  pp.  Hatea  Paris,  18T2.  Iraprimerie  Nationals. 
Inundation  and  river  correction*  Good  plates. 

Atti.  ddla  Commissione  per  studiare  e  Bruzzi  di  rendue  del  Trevere 

innoeue  alia  citta  di  Boma. 
Text  8x12,  300  pp.,  with  tablea  Borne,  1872.  Enrico  Stmimberghi. 
Beports  on  methods  of  Tiber  corrtetion. 
BescheibuBg  der  Arbeiten  Donauri^lirung  bei  Wien. 
Vienna,  1873.  K.  K.  Hofdruckerei. 

HOWELL,  C.  W. 

Annual  report  upon  the  improvement  of  the  Mississippi  river  and 

rivers  in  Louisiana  and  Texas. 
Text  8vo.,  Washington,  1875. 

LONG,  S.  H. 

Beport  of  examinations  and  surveys  with  a  view  of  improving  the 

navigation  of  the  Holston  and  Tennessee  rivers. 
Pamphlet  in  8vo.,  Washington. 

B0BEBT8,  THOMAS  P. 

Report  of  a  reconnaissance  of  the  Missouri  river  in  1872. 
One  Vol.  in  8vo.,  Washington,  1875. 

GRAFF. 
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Text  4to.  Paris,  1875.  Dunod. 

Beserroirs  as  a  protection  against  floods.  Form  of  riyer  shores  as 
affected  by  the  regime. 

HcMATH,  B.  E. 

Levees;  Their  Belation  to  Biver  Physics." 
Trans.  Asso.  of  Eng.  See,  Vol.  Ill,  pp.  43-^4. 

BELGBAND,  E. 

"Coup  d*oeil  d'enseinble  snr  1^  regime  des  principalea  rivieres  du 

Nord,  du  Centre  et  des  Kidi  de  la  EVanee.** 
Pamphlet  hi  4*>,  Paris,  1875.  Qauthier-yillara. 

PESTOLOZZI,  KABK  UNB  X.E6LEB. 

"  Bapport  de  Tengoulement  dn  Bhone  a  Geneve.** 
Text  177  pp.   Zurich,  1876. 

LAUTERBURG,  liOBEKT. 

"  Schtveizerichen  stromaflussmengen.** 
Text;  76  pp.   Berne,  1676. 

CULMAN. 

"Bericht  uber  die  qnaiprojekte  in  Zurich." 

"Die  reguliruDg  des  saveflusses  und  die  end-und  bewasserung  des 
savetliales.** 

Text  10x12,  275  pp.  Agram.  1876.  Alhreeht  A  Fielder. 

DAUSS^!. 

"Letter  a  K.  le  commandeur  Spaveuta,  minister  des  travaux  publics 

a  Bome,  au  sujet  de  l*endiguement  du  Tibre  dans  cettie  capitale." 
Text  8*».  Grenoble,  1876. 

MAC  FARLAND,  MAJOR. 

•*  Beports  on  the  survey  of  certain  rivers  in  Virginia  and  Tennessee." 
Pamphlet  in  8«.  1876. 

HUMPHREYS  and  ABBOTT. 

"Report  upon  the  physics  and  hydraulics  of  the  jSIississippi  river; 
uptfn  the  protection  of  the  alluvial  region  against  overflow,  and 
upon  the  deepening  of  the  mouths/* 

Text  4*.  Washington,  1876. 

One  of  the  classics  of  river  hydraulics. 
BADS,  JAMES  B. 

"Beport  upon  the  Mississippi  Jetties.** 

Pamphlet.  New  York,  August  18,  1876. 

A  private  pamphlet  report  to  the  Jetty  Co. 
DAUSSE. 

"  Troisieme  lettre  a  M.  le  commandeur  Zanardelli,  au  sujet  de  I'cn- 

diguement  du  Tibre  a  Borne.'* 
Text  8«.  Bome,  1877. 

Controversial  letters  regarding  Tibre  Correction. 
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"Letter  from  the  Secretary  of. War,  trausmitting  the  report  of  the 
Chief  of  Engineers  upon  the  improTcment  of  the  Mississippi,  Mis- 
souri and  Arkanms  BiTers." 

Pamphlet  8o.  1877. 

THOMPSON,  PKOFESSOli  J.  P. 

Windings  of  AlltiTial  RiTm.*'  Van  Nob.  Eng.  Mag.,  1877,  Vol.  16, 
p.  63. 

Bcoflon  for  the  oorroaioo  of  ih»  eonesTe  bank  at  river  benda.  Gen- 
trifngal  f6ree. 

CRM  Gil  ILL,  W.  P. 

"Annual  Report  upon  the  Improveiuent  of  Eivers  and  HarlH>rs  in 

ICaiyland,  Virginia,  West  Yiivuia  and  North  Carolina." 
Text  8«.  Waahingtoa,  1877.  Statiatios. 

HEWSON,  VV1J>L1AM. 

""Embanking  Lands  from  liiver  Floods." 

Text  6x8,  160  pp.  New  York,  1878.  Van  Noetrand. 

A  praetical  treatise  on  levee  building,  having  reference  to. form  of 

croaa-section  and  material  used. 
**  Letter  from  the  Secretary  of  War  transmitting  a  report  upon  the 

Saint  Croix  River.** 
Pamphlet  in  %\  1878. 

EADS.  J.  B. 

Hydrology  of  the  Misaisaippi  Biver." 
Van  Noa.  Bng.  ICaff.,  1878,  Vol.  19,  pp.  211-220. 

Controversial  article  regarding  relation  between  anspending  power 
and  velocity, 

"Zietter  from  the  Secretary  of  War  transmitting  information  con- 
cerning the  effect  of  reservoirs  on  the  Ifississippi  iUver.** 
One  Vol.  in  8*.  1878. 

PASQUEAU,  A. 

**Avant-projet  general  ponr  Tamelioration  du  Rhone." 
Text  4^  Lyons^  1870. 

Yalnable  theoretical  and  practical  discussion  of  the  system  of  com- 
bining regularization  with  canalization  on  the  Rhone. 

"Rapport  de  la  cnnniiission  des  ingenieurs  etrangers  siir  le  legular' 

isation  des  rivieres  hongroises." 

2  Vols,  in  4°.    Text  and  plates.    Buda-Pesth,  1S79. 
Walls  and  dyl<es  for  the  prevention  of  floods. 
Plan  for  canal  and  lock  around  "  Das  eiseme  thor.** 

McMATH,  R.  E. 

"Silt  Bearing  Rivers.  Theory  and  application  of  the  permeable 

fiyst<?m  of  works  for." 
Eng.  News.,  Nov.  1,  1897. 
A  valuable  paper  on  silt  movement* 
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ABBOTT,  H.  L. 
*'  The  Phyiios  oi  the  UiaaiSBippi  Biver.** 
Van  Nob.  Eng.  Mag.,  1879,  Vol,  XX,  p.  1. 

Discussion  with  Captain  £adB  on  relation  between  velocity  and  soa- 
pended  matter. 

QOBDON,  Bt 

Report  on  Irrawaddy  River.** 
Farts  1-4^  Vole.  4to^  Platea.  Rangoon,  1679-80. 

IftilCATH,  R.  K 

**yaria1ion  of  wet  section  of  rivers  under  general  and  special  ccndi- 

Praetical  conseqnenees  of." 
Trans.  Am.  8oe.  C.  E.,  May  25,  1880,  pp.  377*390. 

JANICKI,  S. 

Note  sur  divers  moyens  employee  pour  amellorer  des  cou<iitioas  de 

navigabilite  des  rividres." 
Pamphlet  in  8vo.  Paris,  1880. 
Comparison  of  canalisation  and  regularlsation. 

DA0SSE. 

"  La  question  dii  Tibre." 
I'auiphlet,  8vo.   Ureiioble,  1880. 

A  new  profile  for  the  Tiber,  dat^  on  its  floods,  and  a  proposition 
for  Tiber  regulation. 

CORTJIELL,  E.  L. 

"  The  Mississippi  Jetties." 

Text  6x10,  400.    New  York,  1881.    John  Wiley  &■  Sons. 
Description  of  the  works  by  the  resident  engineer. 

WlJlX.  SIR  GUSTAV. 

*•  Works  of  the  new  improved  bed  of  the  Danube  at  Vienna." 

Translated  by  G.  Wietzel,  U.  S.  A. 

Pamphlet  in  30  pp.,  with  plates.    Wasliington,  1881.  Oovernment 

printinf»-  office. 
History  of  ice  gorges  in  the  Danube. 

"Letter  from  the  Secretary  of  War  transmitting-  reports  of 
engineers  upon  tiie  Improvement  of  Norfolk  harbor,  Hampton 
river.  Pagan  creek  and  the  Chlkahominy  and  Blade  Water  rivers 
In  Virginia.** 

Pamphlet  in  8vo. 

JANICKI,  S.,  JACQUET,  E.,  and  PASQUEAU,  A. 

"Improvement  of  non-tidal  rivers."    Tran.sl.  by  W.  Merrill. 
One  vol.  In  8vo.   Washington,  1881.   Government  printinfr  office. 
A  translation  of  three  valuable  papers  on  regularisation  versus 
canalisation. 
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31 ERRILL,  WILLIAM  £. 

'*  Imptttveuetit  of  tioD>tidal  rivers.** 

Text  ISxlS,  800  pp.    Wasliiiiir^*  l^^*  Gorenunent  printing  office. 
Tranalation  of  Ruaeian  and  French  papers  on  canaliflation  and 
regulariaation. 

HOBEKTS,  HENKY  M. 

"  Works  and  surveys  for  river  and  harbor  improyement.*'  1868»1870. 
Topical  and  analytical  index.    Washington,  1081*  Govemnient 
printing  office* 
Index  to  report  of  Chief  of  Engineers. 

FABGUE,  L.  F. 

**  Etude  sur  la  largeur  du  lit  moyen  de  la  Garonne."   Annales  des 
Fonts  et  Chnussees,  October,  1882. 

SYMONDS.  T.  W. 

"Report  upon  an  exainination  of  the  upper  Columbia  river." 
One  Vol.  in  4vo.   Washington^  1882. 

WUEELBB,  W.  H.  and  JACOB  A. 

**Tbe  conservancy  of  rivers.**  Pamphlet  in  8vo.  London*  1888. 
Floods  in  English  rivers.  Data  on  tidal  estuaries. 

SYMONDS,  TUOMAS  W. 

Examination  of  the  upper  Columbia  river.** 
Text  6x10, 150  pp.  Washington,  1888.  Government  printing  office. 
'*  Berioht  der  experten  uber  die  Wienflnss-regulirung.** 
Text  12x16,  120  pp.  Vienna,  1882.  Gemeinderaths  Praesidiums. 
Frojekt  fur  die  Wienfluss-resulimng  in  verbingung  mit  der  stadt- 
bahnfrage." 

One  Vol.  100  pp.,  and  several  maps,  12x15.  Vienna,  1882.  Gemeinde* 

raths-Pracsiditims, 
Conducting  the  river  under  the  street  pavements  in  Vienna. 

CUNNINGHAM,  ALLAN. 
"  Fluvial  hydranlioe*'* 

Proc.  Inst,  of  C.  E.,  1S83,  Vol.  LXXI,  pp.  1-94. 
Discussion  of  Frencli,  German  and  English  practice  in  river  measure- 
ments. 

JOHNSON,  J.  B. 

Protection  of  the  Idwer  Miseissippi  Valley  from  overflow.'* 
Trans.  Asso.  of  Engrg.  Soc.,  1884,  Vol.  3,  pp.  166  to  181. 

McMATH,  B.  E. 

**  Levee  theory  tested  by  facts.** 
Trans.  Am.  Soc.  C.  E.,  1884,  Vol.  XIII,  pp.  331-358. 
An  attempt  to  show  that  the  upper  Mississippi  river  should  not  he 
confined. 
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COBTHELL,  £.  L. 

"  The  Bonth  pass  jetties.'* 

Trans.  Am.  8oc.  G.  E.,  Vol.  XIII,  Oct^  1884,  pp.  .114-330. 

Genmal  history  of  the  Mississippi  jetties  and  resiiltB  attained. 

LECIIALAS,  M.  C. 

"  Hydraulic  fluviale.** 

One  Vol.  in  8to.  Paris,  1884*  Baudry. 

An  excellent  work  disenssing  meteorology,  floods,  moTable  dama*, 
the  eharacteristies  of  the  Seine,  the  Bhone,  Qarrone  and  lioire, 
together  with  sediment  and  island  building. 

LAUliANT,  AUG. 

**  Etude  8ur  les  different  nireaux  du  lit  de  la  lioire,  appreciable 

depuis  le  commencement  de  I'ere  chretienne  dans  la  traTersee  de  la 

vielle  clte  de  Nantes.** 

Text  8to.  Kantes,  1884. 
"  Uf erschutz  am  Bhein.**  200  pp.    St.  Gall,  1854. 
'*  Bhelnlcorrektionsprojekten.**  63  pp.  Bern.,  1867.  Pestalozzo. 
'*  Bheinkorrection  in  St.  Gall.**  76  pp.  1872.   Pastalozad,  Karl. 
"Ausleitung  eines  thetls  der  Bhein  in  den  Bodensee.*'   25  pp.  Zurich, 

1884. 

WBY,  I. 

**  Eorrekton  der  Binnengewasser.'*  50  pp.  and  plates.   Ragr^,  1B79^ 
**  Problems  In  river  physics.   Three:  (a)  Transport  of  sediment; 
(b)  flow  in  natural  channels;  (c)  relation  of  levees  to  floods.** 

Am.  Assoc.  Adv.  Sci.,  Sept.  4,  1884. 
Phila.,  Eng.  News,  Aug.  1,  1885. 

HANS,  MABTHAL  M. 

"Die  kanalisirung  der  Kaas.*' 

Text  75  pp.  Weisbaden,  1885.  J.  F.  Bergmann. 

Methods  of  computation  used  in  designing  the  weir  and  gates.  X*in* 
detail  plated,  with  measurements  for  the  Chanoine  and  Pioree- 
weire. 

WEY,  T. 

**  Varia  uber  Rhine  korrection.**  1879-1885. 
8HEXF0BD,  W. 

"On  rivers  flowing  into  tideless  seas  — as  iUustrated  by  tbe  river 
Tiber.** 

Pamphlet  In  8vo.  London,  1885. 

Valuable  discussion  on  the  Tiber  correction. 

JOHNSON,  J.  B.  AND  OTHERS. 
"  Levees  on  the  Mississippi." 

Amer.  Engineer,  1885,  May  8,  29,  June  26,  July  30,  Aug.  6,  27  and 

Oct.  1.  Controversy. 
Discussion  regarding  floods.  « 
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SCHECE,  B. 

"AuBfuhru&if  und  veranschlagunir  ^^i*  faBchlnenbauten.'* 
Text,  150  pp.  Berlin,  1885.   Polytecbnisclie  Buchliandlimg. 
Practical  treatise  on  fascine  work.  Valuable  plates. 

8EDD0N,  J.  A. 

Belation  of  the  bed  to  the  variables  in  river  hydraulics.*' 
Bzperiments.  IVans.  Assoc.  Eng.  Soc*,  1886.  Vol.  6»  pp.  127-184. 
Experiments  in  a  trough  to  determine  the  relation  between  tha 
form  of  bed  and  slope. 

VEBNON-HABCOUBT,  L.  F. 
**  The  BiT«r  Seine." 
One  Vol.  in  4**.  London,  1886. 

Hydrology  of  the  Seine,  inland  navigation  works,  estuary  construe* 
tions  and  C4wts. 

BT7FFNKB,  CAPT.  E.  H. 

*'  Improvement  of  Non^tidal  Bivers.** 

Text  6x10,  800  pp.  Kew  York,  1886.  John  Wiley  ^  Sons. 

Condensed  information  on  improvement  of  American  rivers. 

VEBNON-HABCOUBT,  U  F. 
Biver  Engineering." 
Pamphlet  in  4^  1886. 
.  Beprint  from  En<7clopedia  Brltanniea. 

STEVENSON,  DAVID. 

'*  The  Principles  and  Practice  of  Canal  and  Biver  Engineering.'* 
One  Vol,  in  4^  Edinburgh,  1886,  8d  ed. 
Data  on  English  tidal  estuaries. 

BIiEULEB-HUNI,  C. 

**  Bericht  uber  die  wasserrechteverhaltnisse  an  der  Linth." 
Text  12x15,  50  pages. '  Diagrams.  Glams,  1887.  D.  Schmid. 

BEVY,  J.  J. 

**  Hydraulics  of  Great  Bivers." 

Text  12x15,  151  pp.  Plates, 
The  LaFIata,  the  Parana,  and  the  Uraguay.  Beport  of  explorations, 

studies  of  currents,  cross-sections,  current  meters,  etc. 

CBAIGHILL,  W.  P. 

'*  Biver  Improvement  on  the  Atlantic  Coast." 

Trans.  A.  S.  C.  E.,  Nov.,  1888^  Vol.  19,  pp.  233-279. 

Works  constructed  on  the  Patasco,  James,  Appomatox,  Pocomoke, 

and  Wicomoco  Bivers. 

Centralbiirean  fur  Meteorologie  und  ITydrog-rapbie. 

"  TTydroprraphie  dcs  gToss-herzog-tliiinis  Baden." 

Three  Vols.   Text  T?xl5,  two  large  and  one  small  atlas.  Karlsruhe,  - 

1W4-1889.    G.  Braun. 
Meteorology  of  the  Rhine  Basin  aud  Description  of  the  Rhine  Cor- 
rection. 
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JACgUET. 

'*  De  ramelioratiOD  deal  rivieres  navigables  a  lond  mobile.** 
FampUet  8".  Paris,  1889.  Lahure. 
**Der  Rheinstrom  iind  seine  wichitesten  nebenflusse." 
Text  18x84,  350  pp.,  one  large  folio.  Berlin,  18S9.   Bmst  &  Kofd. 
Cross-sections  of  the  Rhine  at  TarioiiB  points.   A  geological  and  greo- 
graphical  study  of  the  river  from  its  source. 

LOBENZ-LIBURNAN,  J.  B. 

**  IMe  DonaUt  Ihre  strOmnngen  und  ablagernngien.** 

Text  5x8,  120  pp.  Vienna,  1890.   Carl  Gerold. 

A  description  of  the  Danube  river,  its  currents,  shoals,  etc. 

HONSELL»  MAX. 

**£i^ebnisse  der  nntersnchung  der  hochwasser-verhaltnlsse  im 

dentschen  ^eingeUet." 
Text  l$x80, 120  pp.  Berlin,  1891.  Brnst  &  Sohn. 

fiALVERDA,  FUUJE,  VAN. 

**  Memorandnm  Relative  to  the  Improvement  of  the  Hwang^Ho  or 

Yellow  River  in  North  China." 
One  Vol.  in  4'*.  The  Hague,  1891. 

LENTH£RIC»  CHARLES. 

**  Le Rhone,  histoire  d*nn  fleuve*** 

Two  Vols.   Text  6x8,  550  pp.,  each  with  plates.   Paris,  1898.  PloD, 

Nourrit  &  Cie. 

Description  of  the  T^hone  river,  its  physical  characteristics  and  its 

changes  in  the  past. 

COMSTOCK. 

**  Xot(\<5  snr  raraelioration  du  Mississippi.** 

Pamphlet  8°.    Paris,  1892. 

A  concise  description  of  the  Mississippi  below  Carlo  and  the  works 
constructed  for  its  improvement. 
VALKNTTXI.  CARLO. 

**  iSisteniazione  dei  fiumi." 

Pamphlet,  50  pp.    Milan,  1893.    Ulrico  Uoepli. 

A  valuable  bibliography  of  writinfirs  on  Italian  and  other  rivers: 
largely  German,  French,  and  Italian  articles.  Contains  a  profile 
of  the  Po. 

COrPEE,  H.  ST.  L. 

*'  Bank  lievetment  on  the  Lower  Mississippi.^* 
Proc.  Am.  Soc.  C.  E.,  Feb.  19,  1896. 

An  extended  practical  paper  with  photographs  of  recent  construc- 
tions on  the  lower  Mississippi. 

McLEOD,  C.  N. 

Discharge  of  the  St.  Lawrence  River." 
Trans.  Am.  Soc.  C.  E.,  January  to  Jun£,  1696,  p.  129. 
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ATLEE,  W. 

Improvement  of  Delaware  Biver/* 
Journal  Franklin  Inst.,  December,  1896,  p.  401. 

WITASEK,  V. 

The  Regulation  of  the  Elbe  ami  the  Saale.  Map  of  lower  Saale, 
plan  and  aections  of  dike  on  Elbe  near  Ma'dgeburg,  and  view  of 
movable  dam  at  Fretelen. 

Zeitachr.  d.  Oesterr.  Ing.  u.  Areh.  Ver.,  July  2, 1897. 

WOLF,  A. 

Newer,  on  the  Isar;  protection  of  banks,  etc.  Zeitschr  f.  Bauwesen, 
1886,  p.  516. 

WOLF. 

Ueber  ro^'"uli ruiitr  g't'st  hiehei uluciukr  FJiisse  &  Wasserlaiite.  Berg- 

und  Ilm tt  ii-iuiinnisi'he  Zeitiiiig.  p.  309  (ISSG). 
Work  done  for  the  controlling  of  irregular  atreama  in  Austria. 

(Die  bisherige  Thatigkeit  auf  dem  (Sebtete  der  Wildbachverbauung 

in  Nieder5sterreicb.) 
Oesterr.  HonatBchr.  f.  d.  Oeffent  Baudienst,  April,  1900. 

ZIFFEK,  II. 

Die  Uferschultabauten  be!  den  Bukowinaer  Localbahnen.  Oeaterr. 
Monatschr.  f.  d.  Oeffeoi  Baudienst.,  Feb.,  1898. 

BOLMCHAU. 

Temperature   and   Setliniental ion.     Ktude   sur   la   navigation  des 

rivieres. 
Quoted  Proc.  I.  C.  K..  66,  5. 

HUM  1*11  ia-:V  AND  AlU'.O  l  T. 

Sediment  carried  hy  the  Mississippi. 

Humphrey's  and  Abbott's  Aeport,  p.  133  (new  ed.). 

BAUM(iAUTi:.\. 

Solid  diseliuif^f  of  the  (Jaronne. 
Annales  des  B.  &  C,  181S,  2  e,  pp.  46-48. 

BROWN.  AXDRKW. 

Sediment  t>bser\ at  luna. 

I'roc.  Am.  A.ssoe.  Adv,  Sci.,  1S4S.  '  ■ 

GKAS,  vSt  IFiOX. 
Saturalioii. 

Annales,  IS.'m,  2,  p.  16. 

Etude  sur  Irs  monviMncnt  des  eaux. 

BLACKWEIJ.  AND  SllFLFOKl). 
Trans]>(»ri iufr  Tower  of  Water. 
Proc.  hist.  (  .  i:..  Vol.  S2.  pp.  47-.")(). 

Muds  discbari:<-d  by  tlif  Kixfr  Donbs. 
Annales  des  I'onts  et  Chaussees,  1?(>0,  2,  p.  ;J74. 
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HUBBE  AND  EltBEAM. 

Bewegim^  des  saiidea  in  Btrom  iind  welleii.  Zeitschrif t  dea  arcbi- 
tecten  und  ing-vereins  zu  Hannover,  1663,  p.  518. 
PLOCQ,  M.  A. 

Marche  des  allUTions.  Annales  des  ponts  et  chausseea,  1863.  I,  p.  103. 
Weights  of  Sediments  in  Bivers.  Cf .  Zeitschrift  des  ardiitecteii  und 
ingenieur-vereins  zu  Hannover,  1867,  pp.  246>271. 
BLOHM. 

Ueber  die  in  fliessenden  wasser  siispendirt  erhaltened  slnlcstoiEe 
Zeitschrift  des  arch,  vereins  su  Hannover,  1867,  VoL  13,  p.  a74. 

Chemical  properties  of  sediment  in  rivers.  Zeitaehrift  dea  a.rchi- 
tecten  nnd  ingen-vereins  zu  Hannover,  1867,  Vol.  13,  p.  278-285. 

Mods;  weight  carried  by  water-courses.  Annales  des  ponta  et  ch.» 
1869,  I,  p.  588. 

COLLINOWOOD,  P.  H. 

Transporting  povrer  of  water. 

lYans.  Am.  jSoc.  C.  E.,  1870,  Vol.  II,  p.  246. 
LECHALASk  H.  G. 

Note  BUT  les  rivieres  a  fond  du  sable. 

Paviphlet  in  8vo.,  Paris,  1871.  Dunod.  Also  Annales  dea  P.  A  C.«  I» 
1871. 

PATBIOT,  H. 

Mnnoire  sur  les  sables  de  la  Loire. 
Pamphlet,  64  pp.  Paris,  1871.  Dunod. 

clayb:,  m.  duband. 

Erosion  caused  down-stream  by  piles.  Experiments  Annalee  des 
P.  &  C,  1873,  1,  pp.  467-485. 

CHIEF  OF  ENOINEEBSi  U.  a  A. 

Belation  between  mean  velocity  and  quantity  of  material  In  ana- 
pension. 
1874,  I,  pp.  863-865. 

SUt  suspension  and  corresponding  mean  velocity  at  Carrollton  and 

Columbus. 

CHIEF  OF  ENCSIXKKKS,  U.  S.  A. 
Transportation  of  sediment. 

Report  Chief  of  Engrineers,  U.  S.  A.,  1876,  S,  pp.  481,  488. 
Brief  discussion  of  theories^ 
GOULD. 

Fvalt  water  prod  noes  earlier  precipitation. 

Kept.  Chief  of  Engineers,  U.  S.  A.,  1675,  IF,  p.  36.  Also  Proc.  Inst. 
C.  E..  Vol.  118.  p.  107,  and  Report  on  the  Missfsslppi  river.  Hum- 
phreys  and  Abbott.  Also  L.  F.  Fargne  in  "  La  Labour  de  la  Ut 
moyen,"  p.  2J.  18S2.  Inf.  of  salt  on  dep.  of  silt  in  Savannah  river 
water. 
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CHIEF  OF  BNGINEEBS,  U.  &  A. 

KoTement  of  entrained  Band  in  waves. 
Keport  of  Chief  of  Engineers,  U.  8.      1875,  II,  508-504.< 
Selation  of  velocity  to  amount  of  suspended  matter. 
Keport  of  Chief  of  Kngineers,  U.  S.  A.,  Vol.  I,  1875,  966. 
Facts  tending  to  show  that  there  is  no  lixed  relation  between 
amount  of  suspended  material  and  velocity. 

GILBERT.  G.  L. 

Erosion  of  River  Beds  and  the  Transportation  of  Detritus. 
Am.  Jour.  Sci.,  July  and  August,  1876. 

Laws  and  erosion  of  silt  tiransportation.  Vertical  currents.  Silt 

diminishes  velocity  and  so  erosion* 

CHIEF  OF  ENGINEERS,  U.  S.  A. 

Grdvcl  Carried  in  Suspension. 

Keport  Chief  of  Engineers,  U.  S.  A..  1876,  Vol.  II,  p.  5. 

Oliservrd  nt  dyke  below  Pittsburji.    Explanation  of  Dupuit  given. 

i'acts  regarding  gravel  in  suspension. 

MEADE. 

Sediment  at  Various  Depths. 

Keport  on  the  Mississippi  by  Humphreys  and  Abbott.  Edition  of 
Abbott.  Edition  of  1S76.  Tabnlar  results,  p.  509.  Observation  at 
head  of  pa;sses  uf  Mississippi.  1S38. 

HE  KSCli  EL,  CLEM  EN  S. 

Erosion  of  Water  upon  the  Beds  of  Canals  and  Rivjprs. 

Jour.  Franklin  Inst.,  lbT8,  May  and  June,  pp.  330-338,  and  393-403, 

July,  2G-38. 

HIC.tJIN.  CEORCE. 

Sediment  in  Jiivers  I'iata  and  Parana. 
Vro(\  Inst.  C.  E.,  186S,  Vol.  57,  pp.  272-274. 

McMATH,  ROBERT. 

The  ^^ississippi  as  a  Silt  Bearer. 

A  nn  Nos.  Eno.  Mag.,  1S79,  Vol.  20,  p.  218. 

CHIEF  OF  ENGINEERS,  U.  S.  A. 

Sediment  Observations  at  Heh^na.  1879.    Table  giving:  results. 
Report  of  Chief  of  Eng..  U.  S.  A.,  1879,  Vol.  Ill,  p.  1868. 

JOHNSOX  T  B. 

Sand  Waves. 

Report  Chief  of  Eng.,  U.  S.  A.,  1S79,  Vol.  ITT,  p.  1-92. 
Dimensions  and  velocity  of  the  sand  viraves  in  the  Mississippi. 

CHIEF  OF  ENGINEERS,  U.  S.  A. 

Sediment  Obsci-vatioris. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1879,  Vol.  Ill,  p.  1964. 
SnmpTos  talcon  at  Tiotlom  and  at  snrfaci?  by  means  of  a  can. 
Samples  from  bottom  and  surface  compared. 
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LE  CONTB. 

Sii^iudon  of  Sedinent. 

Beport  Chief  of  Engineera,  U.  S.      1879,  VoL  2,  p.  1751. 

Volume  carried  at  surface  and  bottom  of  Sacramento  rivw,  with 

corresponding  velocities. 
Silt  Movement  Along  Mississippi  Bottom. 

Cf.  Van  Nost.  Kng.  Mag.,  Vol.  20,  is?'.),  pp.  227.  231;  also  Krig-.  Newfl» 

Feb.  9,  it?S4,  p.  65,  for  bodily  movement  of  pile  down  strefun* 
Sand:  Volumes  Transported  by  the  Mississippi. 
Van  Nos.  Eng.  Mag.,  Vol.  23,  l«bO,  p.  1T6. 

CHIEF  OF  ENGINEKKS,  U.  S.  A. 

Ratio  of  Sediment  in  Mississippi  and  Missouri. 

Kept.  (  hiof  of  Engineers,  L'.  S.  A.,  Ibs2,  Vol.  Ill,  p.  2762. 

WELCH,  ASlir.EL. 

Scouring  i'owt  r       Water.    Theory  of  snspensiou. 
Trans.  Am.  Sot*.  C.  E..  Vol.  XI,  pp.  161-164,  18S2. 
(ieneral  tliseussion  oi  priiuiples  of  suspension. 

CHIEF  OF  ENGIMEEJJS,  U.  S.  A. 
Sediment  at  Varioub  Depths. 

Cf.  Report  Chief  of  Eiij>ineers,  U.  S.  A.,  1883,  Part  III,  p.  2216. 
Measurements  at  center,  surface  and  bottom.    Plat^  showing:  Xar^e 
suuU  waves. 

Sand  Waves  at  River  Bottom;  Formation  and  Movement  of. 

Keport  (  hit  f  of  Engineers.  U.  S.  A.,  1883,  Hi,  pp.  2195-22UO. 

Ij^nf^-th  of  waves,  velocity,  etc. 

WcMATH,  K.  E. 

Silt  Movement  by  tlu'  Mississippi  —  it.<  v()lume,  cause  and  cuiiditions. 
Jour.  Asso.  Eng.  Soe.  I,  p.  3GG;  Van  Xos.  I'^ng.  Mag.,  1883,  VoL  28,  p.  32. 
An  important  article  attributing  suspension  to  eddies. 
(  HIEF  OF  ENGINEEHS,  TJ.  S.  A. 

Sediment  Ob.servatiuus  at  Preseott,  \Vis. 
Keport  Chief  of  Engineers,  U.  S.  A.,  188:i,  111,  :^-;;jO  et  seq. 
Amounts  of  Bediment  at  top,  middle  and  bottom  of  the  river. 
Sediment  Observations  at  Carrolton. 

Chief  Engineer's  Rept.,  U.  8.  A.,  1883,  III,  2224.  ^ 
McMATH,  B.  E, 

Slight  Suspension  During  Low  Stages.   Silt  movement  in  the  Mis- 
sissippi. 

Van  Nos.  Eng.  Mag.,  1863,  p.  33. 
T.AW,  HENRY. 

Influence  of  Depth  on  Corrosion  hy  Water  Currents. 

Proc.  Inst,  of  C.  E.,  1884,  Vol.  82,  pp.  30,  31. 

Bewegung  der  geschielie  des  Ober-Rbeins. 

Deutsche  Rauzeitung,  1683,  Vol.  56.  pp.  33 J,  332. 

Obsen-ations  on  critiral  velocities  for  stones  of  different  sises. 
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VAUTHIEfi,  M. 

Entrainment  <ni  le  transport  par  les  eaux  courantea  dea  vases,  sablea 
«t  gr.  aviers. 

Memoirea  de  Tasso.  francais  pour  ravance  des  sciences,  Blois,  Svffi, 
8, 18S4.   Also  Memoirea  de  la  sodete  dee  ingeoieurs  civils  de  Framoe, 
1885,  Vol.  8,  p.  29. 
*  One  of  best  papers  on  theory  of  suspension. 

AIRY. 

Transporting  Power  of  Water. 

Proc.  Inat.  C.  E.,  Vol.  88,  pp.  25,  26^  27,  31. 

Airy'a  formula  for  tlie  nelation  between  absolute  velocit^r  and  sixe 
of  particlea  moved. 

CHIEF  Ot  BKGINEKKS,  U.  S.  A. 

Bottom  Velocities  Necessary  to  Move  Bodies  of  Different  Sizes. 

Chief  Engineer's  Report,  U.  8.  A.,  1885,  1,  pp.  569-570. 

Statements  of  various  authors  of  velocities  required  for  suspension. 

THOULET,  M. 

Experiments  on  the  Velocity  of  Air  and  Water  Currents  Capable  of 

Suspending  Minottl  Grains. 
Annales  des  Ponts  et  C,  1885,  I,  492  et  seq.  Digest.  Also  Annalea 

dea  mam,  iSM,  h  pp.  507-580. 
Interesting  and  valuable  experiments  showing  the  bearing  of  this 

question  on  geology. 

CHIEF  OF  ENGINEERS,  U.  S.  A. 
Suspension  of  Sand. 

Chief  Engineer's  Reports  U.  &  A.,  1886,  pp.  1298-1299. 

Experiments  to  determine  the  velocity  acquired  by  sand  falling 

through  water. 
Sediment  Observations.  Methods  used. 

Chief  Engineer's  Report,  U.  S.  A.,  1867,  Vol.  4,  pp.  3121,  3123.  Plates. 
SEDI>ON. 

Sediment  Observations  at  St.  Charles,  Mo. 

Report  of  Qiief  of  Engineers,  U.  S.  A.,  18B7,  Vol.  4,  pp.  3090-3096. 
Diagram  and  data  on  observations  at  bottom,  middle  and  surface. 
Curves  to  show  sediment  is  carried  from  St.  Charles  to  Columbia. 

WHEELER,  W.  H. 

The  Tranaporting  Power  of  Water  and  its  Application  to  the  Deepen- 
ing of  Rivera. 
The  Engineer,  Oct.  25,  1889. 

Table  of  rdative  weights  of  different  materials.  Application  of  dis- 
turbing apparatus  to  deepening  rivers. 

CHARLTON,  E. 

Calculation  of  Velocity  of  a  Stream  from  the  Size  of  the  Materials 
Tlransported  by  it. 
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Le  Genie  Civil,  Vol,  XVU,  1890,  p.  170.   Proc.  Inst.  C.  E.,  Vol.  102, 

p.  350. 
(Note  giving  formula.) 

GBAHAM,  J.  C. 

Sand  Floating  on  Water. 

Eng.  Record,  Dec  27,  1890,  p.  65;  and  American  Journal  of  Science, 

Th'(>.  27,  1890. 

buria(X'  ton. si  on  in  ay  cause  a  needle  to  float.   Eroded  sand  floating 
on  water  surface. 

BABli,  C.  C. 

Sediment  Carried  by  Lar^e  Rivers.    Science,  (about)   Aug-ust^  1891, 
abstracted  iu  Eiigineiriug  News,  Ang-ust  10,  1893.    Data  on  sedi- 
ment at  dilterent  depths  iu  Potomac  river. 
OALLOIS,  M. 

Sand  in  Suspension  in  Water. 

Genie  Ci\il,  February  or  March,  1S9;};  Eng.  Kews,  March.  23,  1893. 

Experiments  with  a  rotating  bottle. 
LBICHALAS. 

Action  of  Vortices  on  Sand. 
,    ITydraulique  Fluviule,  p.  429.   Engineering  News,  March  23,  1893. 
DEACON,  G. 

Suspension  of  Sand.    Experiments  to  determine  the  relation  between 

the  amount  carried  and  th«  surface  velocity. 
•    Proc  Inst.  C.  E.,  1893,  Vol.  11 S,  pp.  93-97. 
Experiments  in  a  trough  with  glass  sides. 
FAKGUE,  L.  F. 

Suspension  of  Sand  by  Water  Rotating  in  an  Annular  Ring^.  Experi- 
ments. 1872  and  1S94.  L  aclion  de  I'eau  courante.  Anuaiea  des 
Ponts  et  Chaussees,  March,  1894. 

QiiantatlTe  determinations. 

Laws  of  Erosion,  La  Largeur  du  lit  moyeu  de  la  Garonne. 
Annales  dea  P.  et  C,  October,  1882.  L*action  de  I'eau  courante.  An- 
nales  des  Ponts  et  Chaussees,  March,  1894. 
MEARA,  P.  O. 

Sand  Oscillation  with  Waves. 

Proc.  Inst.  C.  E.,  Vol,  118,  1894,  pp.  83-84.   Also  abstract  in  Eng 
Becord,  Feb.  23,  1895. 

Obserrations  made  by  diidngr  to  river  bottom. 
HOOKER,  ELON  HUNTINGTON. 

The  suspension  of  solids  in  flowing  water. 

Trans.  Am.  Soc.  C.  E.,  Dec.,  1896,  p.  355. 
PATRIOT. 

Sables  de  Loire,  p.  21. 

Decrease  down-stream  in  amount  of  suspended  matter. 
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PATRIOT. 

Bilt  inerease  toward  bottom. 
Sables  de  la  Loire»  p.  24, 

SDSELL, 

Increase  in  sediment  from  surface  tombed. 
Humphrey  and  Abbott*8  report,  p.  145. 

PATBIOT. 

Velocity  and  Sediment*  Sables  de  la  Loire*  P.  ZZ,  Sediment  in 
time  of  flood  governed  by  tbe  same  law  as  tbe  Telodties,  i.  e.,  In- 
creasing to  flood  crest  and  decreasing'  afterwards. 

8TEVBNS0K,  D. 

Scouring  Velocities.  Biver  Engineering,  p.  314.  Experiments  of 
J>ubuat»  Boisnt,  Login,  and  oth^s. 

UNWIN,  W.  C. 

Influence  vt  Depth  on  Soour.  Article  cm  HydromechanlcB  in  En^clo* 
pedia  Brittanica,  p.  503. 

PATBIOT.  •         ;      '  !*^| 

Processes  of  Broslon.  Sables  de  la  Loire.  Pp.  Sand  more* 

ments*  Zeitschrift  des  Ing-Vereins  za  HannoTer,  VoL  40,  p.  007. 
OCEEBSON,  J.  A. 

Sediment  Carried  at  Varlons  Velocities.  Discussion. 
Trans.  Am.  Soc.  of  C.  E.,  Vol.  II,  pp.  272-873. 

BASSE. 

Sand  Moyements.   Local  influence  of  velocity  on  sediment  at  ihj& 

concave  side  of  bends. 
Der  Civilingenienr,  Vol.  7,  p.  ifiO. 

LATHAM,  BALDWIN. 

Presence  of  Silt  Diminishes  Velocity  of  Water.  Facts  of  observation. 
Trans.  Inst.  C.  £.,  Vol.  71,  p.  46. 

Sediment  Canted  by  Biver  Durance.  Chemical  composition. 
Proc.  Inst.  0.  E.,  VoL  51,  pp.  216-217.  • 

CUNNINGHAM.  ALLAN. 

Silt  Distribution  in  the  Vertical  and  Its  Belation  to  the  Velocity 
Curve.   Experiments  made  in  Oanges  canal. 

Prbc.  Inst.  C.  E.,  Vol.  71,  p.  34. 
SMITH. 

Wave  Action  on  Sand.  Formulae  to  show  the  relation  between  size 

of  waves  and  weights  of  particles  moved. 
Proc.  Inst.  C.  E„  Vol.  100,  p.  201. 

TOEEENTS. 

FABRE. 

Essai  sur  la  theorie  des  torrents  et  des  rieveres.    River  correction 

with  reference  to  Paris  as  a  maritime  port. 
Text,  8x10,  300  pp.,  with  plates.   Paris,  1797.  Bidault. 
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8CHEMEBL,  J08BPH  VON. 

Erfahrungen  im  wasaerbaue.  Excellent  plates  on  fascine  work. 
Text,  5x10,  866  pp.,  cute.  Vienna  and  Trieste  1809.   Gtolst in^r^r. 

DUILB,  JOSEPH.  I 

Verbanng  der  wndbftoihe.  * 
■  Texf,  5x8,  200  pp.  with  three  plates.   Innabruck,  1826. 

HENSINGER,  FRIEDRICH. 

Die  terrasirung  dcr  bjLTge  mit  vvasserleitung. 

Text,  5x10,  300  pp.   Plates.  Leipzig,  1826.  Baumgartner. 

DUILE,  JOSEPH. 

Uber  \'erbauung  der  wildebiiche.    Mountain  stream  correction  in 

the  Tyrol. 
Innsbruck,  I8r;4.  Wagner. 

POLONCEAU,  A.  R. 

Observations  gtneralc  sur  ks  causes  des  ravages  produits    par  les 

rivieres  a  pentes  rapides  et  par  les  torrents.  Laws  of  shore  erosion. 

Training  livers  in  gentle  curves. 
Pamphlet,  4vo.    Paris,  1644.  Mathias. 

PESTALOZIA  and  OTHEliS. 
Juragewasserkorrection. 

1854,  Pestallozi,  25  pp. 

La  correction  des  eaux  du  Jura. 

1855,  50  pp. 

Correction  des  eaux  du  Jura. 

Fraisae,  1866,  30  pp. 

Bapport  des  eanx  dn  Jura. 

100  pp.,  1S66.  Neuchatel. 

Bcrlcht  ttber  wasaerstand  der  Juraaeen;  1888« 

Bapport  Bur  la  correction  de  la  ISeuss;  1850. 

A  bound  collection  ot  monographs  in  the  library  of  the  Zurieh 
Polytechnicum. 

POTTMES,  JOSEPH  ]PBEIHEBBN  VON  GUMPPENBEBQ. 

Der  wasserbau  an  gebirgflttssen.   The  transportation  of  stones  by 
currents. 

Text,  85  pp.  Five  plates.  Augsburg,  1854. 

GBAS.  M.  SOTION. 

Etudes  sur  les  torrents  des  Alpes. 

Annates  des  Ponts  et  Chaussees,  1857:  2,  p.  1. 

Board  of  Water  and  Street  Works.  Der  Binnenflussbau  Im  Baden. 
Text,  12x15,  100  pp.,  with  large  plates.  Karlsruhe,  1863.  Braun. 
CULMANN. 

Bericht  uber  die  Untersuchung  der  Schweiz  wildbJlche. 
Beport  ot  600  pp.  Zurieh,  1864.  Znrvher  and  Fnrrer. 
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FUORNIE,  V. 

Note  Bur  ramelloration  des  rivieres  navigables,  torrentiellM  et 
encaisaeak  General  discussion  oi  torrent*,  with  especial  reference 

to  the  correction  of  the  Lot. 

Pamphlet  in  8vo.    Paris,  1865.  Diinod. 

Projekt  d£T  Nolla-verbauung.    Correction  of  the  Nolle,  the  most 

destructive  Swiss  torrent. 
Text,  30  pp.,  plates  and  profiles.  Chur,  1870.  Meyer,  Sprecher  &  Co. 

BURELL,  ALEX. 

Etudes  Biir  )ps  torrents  des  Hautes-Alpes.    A  careful  analysis  of 

torrent  phenomena. 
Two  vols.   Text,  8vo, 
BIf:DEL. 

Uber  geschiebe  und  murgauge  der  wildbEche.   Examples  of  danger- 
ous "  murgange." 
Zeitschrift  des  Oesterrischen  ing.  und  srcfa^-vereins,  1871,  pp.  113,  151. 

BA CCA  in  NT,  ALFREDO. 

Sul   compimento   delle  opere   di   bonificazlone   dell^   acque  nelle 

Maremme  Toscane.   Correction  of  Tuscan  streams,  with  profiles. 
Text,  10x15,  250  pp.,  wil^  many  plates.  Borne,  187S.  B,  Sinfanberghi. 

BASTELICA,  MICHAEL  COSTA  De. 
Lcs  Torrents. 

Text,  5x7,  2Y5  pp.   Paris,  1874.   J.  Baudry. 
PESTALOZZT,  K. 
Stauwerke. 

Text,  8x12,  50  pp.    Many  good  plates. 

VerBauung  der  wildbftche. 

Text,  8x12,  30  pp.  Vsny  good  cuts. 

HESS,  A. 

Die  correction  der  wildbRche. 

Text,  75  pp.  Plates.  Halle,  1876.  G.  Knspp. 

NOSEK.  THEODOR. 

Reg^ilirnn^  von  g-chirflussen.    Swiss  and  Italian  stream  correction. 
Text,  10x12,  100  pp.    Cuts  and  plates.   Brunn,  1881.    Carl  Winiker. 

SALIS,  AD.  Dk. 

Das  Schweizerische  wasserbauwesen.    A  valuable  work,  discussing 

the  methods  for  correction  of  Swiss  streams. 
Text,  12x15,  80  pp.    Cuts  and  drawings,    Berne,  1883.  Stampfli. 
De  Vamenagement  des  eaux  en  Suisse. 

Text,  12x18,  75  pp.  Maps  and  profiles.  Berne,  1884.  Stampfli. 
SECKENDORFF. 

Verbaung  der  Wildb&che.    An  inspection  tour  through  France  and 
Tjrrol. 

Text,  8x14,  800  pp.;  Afbw.  18x84.  Tlenna*  18B4:  Welhelm  Frlck. 
41 
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8PECHT,  0.  J. 

Correction  of  Torrents  in  Europe,  and  Its  Application  to  CaHforula. 

A  resume  of  German  and  French  methods  of  torrent  corre<5tion. 
Trans.  Tech.  Soc.  Pacific  Coast,  Vol.  I,  No.  3j  En^r.  News,  Nov.  7,  18S5. 
HOCHENB£RGEB,  FBANZ. 

Gesehiebsbew^ung  und  entiefung^  flies  sender  gewaaaer.  Formula 

for  ihe  movement  of  gravels. 
Text,    7x12,    200   pp.,   witli   diagrams.    Leipzig,    1886.  WiUielm 

Engelmann, 

TIEFENBACHER,  LUDWIG  E. 

Die  ermittelung-  der  durclifluss-profile.    A  comparative  diocussion  of 
formulae  relating  to  flow  of  mountain  torrents. 

Text,  6x10,  160  pp.  Vienna,  1888.  Spielhagen  &  Schurich. 
flCHINDLEK,  A. 

Die  wildbach  und  fluss-verbaiuiiipr.    A  valuable  collection  of  plates. 
Text,  6x10,  SO  pp.,  37  colored  plates.  Zurich,  1888.  Hofer  and  Bur^r. 
BIDGEN-OBERBAUINSPEKTOKAT. 

Die  wildbachverbauung  in  der  Schweiz.  A  valuable  Swiss  publication, 

with  views  of  recent  constructions. 
Two  vols.   Text.  19x6,  about  50  pp.  each.   Photographs  and  profiles. 

Berne,  1890.  Stamptii. 

8AL1S,  A.  De. 

La  correction  des  torrents  en  Suisse.   One  of  the  best  publieatdons 
on  torrent  correction. 

Text,  I2xia,  2  ^ols..  fio  pp.    Photographs  and  maps.    Berne,  1891. 

Imprimerie  Stampfli. 
La  correction  des  torrents  in  Suisse.    \  aiuable. 

Text,  12x18,  30  pp.,  with  plates,  maps  and  photographs.    Berue,  1$92. 
Stampfli  AOo. 

ACKIlRBAir-MINISTERIUM. 

Die  wildbachTerbauung  in  den  yahren,   1S83-1894.     An  elaborate 
description  of  Oerman  mountain  torrents. 

Text,   15x20,   230   pp.     Cuts   and   photographs.     Vienna,  i89-> 
StaatdruebereL 

DenkBchrift  uber  die  wildbachver  bauung  im  Tyrol. 

Text.  10x13,  75  pp..  20  plates.  Vienna,  1825.  Splfrlhagen  A  Schuricb 
OREMAND,  A. 

Ti  aim'ng  a  Mountain  Torrent. 

Proc.  Inst.  C.  E.,  VoL  LXXVI.  p.  328. 

Some  Mountain  Torrents  of  Switaerland. 

Ensrr.,  London,  Aug.  4,  1899. 

Abstrac  t  fnoni  Tnst  c  E.,  giving  some  of  the  most  important  features 

m  the  construction  of  large  reservoirs  for  irrigation 
Eng.  News,  Jan.  8,  1887. 
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Arresting  of  Mississippi  Uiver  Floods  by  Keservoirs. 
Rept.  Chief  of  Kng^ineers,  U,  S.  Ariuy,  pp.        324;  1875,  Vol.  J, 

pp.  540,  61d,  070. 

BAKOJS,  ,1. 

IrrigHtiou  iii  Kgypt.   Truuslated  from  French  b^'  Major  A.  M.  Miller. 

Contains  descriptioii  of  the  methods  of  storing  flood  waters  for 

irrigafion, 
4to»  Washington,  1889. 

BATEMAN,  J.  F.  LaTKOBE. 

Histoiy  and  Description  of  the  Manchester  Water-works.  Contains 

plans  of  several  high  dams,  etc 
4to,  Manchester,  1884. 

BATES,  WALTEK  G. 

Water  Storage  in  the  West.   Deaeribes  briefly  some  of  the  more 

noteworthy  western  storage  reservoirs. 
8cribner*s  Mag.,  Jan.,  1890,  Vol.  VII,  p.  3. 

BBMIS,  CHARLES  H. 

Greater  Boston's  New  Reservoir. 
Harper's  Wk..  Jan.  16,  1897. 

ItJ.AKK,  WILLIAM  PHirPS. 

Note  Upon  Some  of  the  Results  of  the  Storage  of  Water  in  Arizona. 
Trans.  Am.  Inst.  Mining  Engrs.,  1889. 

BOUSON,  M. 

Principles  of  Construction  of  Dams  in  Abblar  Masonry. 
Proc,  Inst.  C.  E.,  Vol.  XXVni,  p.  314. 

Boston:  Description,  with  plan  uid  section,  of  Fisher  Hill  resarv<dr; 

also  plan  and  sections  of  the  gate  chamber. 
Eng.  News,  March  24,  1888. 

Boston  Water-works  —  Additional  Supply  from  the  Sudbury  River. 
Containa  detailed  plans  of  the  dams  of  the  Boston  water^worka  on 
^Sudbury  river,  with  tabulations  ahowing  the  yield  of  the  Sudbury 
river,  etc. 

4to.  Boston,  1882. 

Brief  Description,  with  Plan  and  Section,  of  the  John  Hay  Grant 
ReRent>ir,  of  ihp  Botany  System,  India,  Work  comprises  stomge 
basin  350x150x30,  six  filters  of  16,000  square  feet  each,  and  a  elear 

well. 

Iiifl.  Kng.,  Sept.  15,  1888. 

(The)  Broi^kljTJ  Wafer-works.  Contains  rlescription  and  plans  of  the 

varioxif?  dams  of  the  Brooklyn  water  supply. 
Larpe  4to,  New  York,  1867. 
BKOWN,  J.  C. 

Water  Supply  of  South  Africa  and  Facilities  for  the  Storage  of  it. 
1877. 
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fiBUCB,  ALEXANDER  FAlBLiE. 

The  Water  Supply  of  Some  Italian  Towns.    Contains  account  of 
breakings  of  dam  at  Genoa,  196  feet  lonif,  16%  'eet  wide  on  top  and 
102  feet  in  heigM. 
Froc.  Inst.  C.  E.,  Vol.  XCIX  (1690). 

BUCKLEY,  ROBERT  BUBOON. 

Irrigation  Works  in  India  and  Egypt.   Contains  deBcrfptionfi  of  a 

large  number  of  storage  projects. 
Large  8vo,  London,  1893. 

BURKEv  C.  T. 

Account  of  Asbtl  Biver  Reservoir,  India. 
Proc.  Inst.  C.  E.,  VoL  LXXVI. 

Capacity  of  Storage  Beserroirs  for  Water  Supply.  Treats  of  Haw- 
ley*s  formula,  the  empirical  method,  and  then  gives  new  g-ra^pldcal 
method  for  computing  capacity  for  storage. 

Van  Nos.  Eng.  Mag.,  Vol.  XXIX,  p.  67. 

GHANDLEB,  ALBERT  E. 

Water  Storage  on  Cache  Creek,  California. 

Water  Supply  and  Irrigation  Papers  of  the  U.  S.  Geologrical  Survey, 
No.  46. 

CHITTENDEN,  HIRAM  M. 

Report  on  Reservoir  Sites  in  Colorado  and  Wyoming. 
House  of  RepnesentatiTes,  Document  No.  141,  55tb  Consxess,  Sd 
session. 

Reservoir  System  of  tf  r  (ireat  Lakes  of  the  St-  Lawrence  Basin; 
Its  Relation  to  the  Problem  of  Improving  the  Navigation  of  These 
Bodies  of  Water  and  of  Their  Connecting  Channels. 

Trans.  Am.  Soc.  C  "R.  Vol.  XL,  p.  355. 

CHUKCir,  B.  S.,  and  ETELEY,  A.,  and  BOARD  OF  EXPERTS. 

The  Quaker  Bridge  Dam.  Reports  on  researches  concerning  the 
design  and  construction  of  high  masonry  dams. 

4th,  New  York,  1889. 

CLEHKE,  W.  J.  B. 

The  Tansa  Works  for  the  Water  Supply  of  Bombay.  Contains 

description  of  the  new  Tansn  dam. 
Proc.  Inst.  C.  E.,  Vol,  CXV  (1694). 

(The)  Clinton,  Mass.,  Dam.  Describes  High  dam  about  to  be  built 
by  Metropolitan  Water  Oommission  of  Boston.  Will  retain  largest 
amount  of  water  ever  stored  in  any  reservoir,  amounting  to  sixtr- 
five  billion  gallons. 

Fire  A  Water.  Dec.  18,  1896. 

ConstrnctinfiT  the  Jerome  Park  Seserroir.  ninstrated  description  of 
methods  employed  in  constructing  a  t^biUlon-^Uon  reservoir 
for  New  York  water>works. 
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Eng.  Bee.,  Feb.  17,  1900. 

ConBtruction  of  Beeervoirs.  Gives  details  of  Gonstrueticn  of  Dale 
Dyke  embankment  and  Druid  lAke  reeerroir. 

\':ni  Xos.  Eng.  Mag.,  Vol.  I,  p.  265. 

(The)  Control  of  Bodies  of  Water  and  the  Action  of  Beservoirs  in 
General.  Mathematical  Investigation  of  reaerroirs,  taking  into 
account  vHrions  rates  of  inflow  and  outflow. 

Oesterr.  Monatscbr.  f.  Oetfent.  Baudienst,  Jan.,  1897. 

CONYBEABE,  H. 

Self-acting  Sluic  es  to  Regulate  the  Flow  from  Beaervoirfl. 
Proc.  Inst.  C.      Vol.  XVII,  p.  573. 

COVENTBY,  WALTER  BUCKELEY. 

The  Design  and  Btability  of  Masonry  Dajna.   Gives  theoretical  dla- 

cuBSion  of  profiles  only. 
Proc.  Inst.  G.  B.,  Vol.  LXXXV  (1886). 

CBOBS,J.J.B. 

Memoir  on  the  Construction  of  a  Masonry  Dam.    Gives  detailed 

account  of  construction  of  Boyd**  Gomera  dam. 
Trans.  Am.  Soc.  C.  E.,  Vol.  III. 

CBOSBY,  W.  O. 

Notes  on  the  Geology  of  the  Sites  of  the  Proposed  Dams  in  the  Yal- 

Jeys-of  the  Housatonic  and  Ten-mile  Elvers. 
Tech.  Quar.,  June,  1900. 

Outline  of  the  Geology  of  Long  Island  in  its  Belation  to  the  Public 

Water  Suppliea. 
Tech.  Quar.,  June,  1900. 

CUBTI8,  W.  W. 

Some  Notes  on  Distributing  Beservoirs.    Discusses  advantages  of 

various  forms,  and  details  of  construction. 
Jour.  Assn.  Eng.  Soc.,  April,  1891,  pp.  197-207. 

DARTON,  NELSON  HORATIO. 

Water  Resources  of  SoutlM?astem  Nebraska. 

Water  Sui)ply  and  Irrigutioi)  Paj u  i  .  T.  S.  Geological  Survey,  No,  12* 

1)E  liATTVK.  A. 

Manuel  de  1' I  iiircnieiir.  19me.  faseienle.  Des  K;iii\'  ('online  Moyen 
de  Trausport.  Discusiies  theory  of  reservuir  walls  and  euiituins 
plans  and  descriptions  of  the  Settons,  Furens  and  Ban  dams  in 
France. 

Text,  8vo;  Atlas  of  Plates,  4to.  Paris.  1678. 

De  l  ag  RENE,  H. 

Cours  (le  Nnviiratiou  Tnloiieure.  dives  deseriptions  of  the  Settons, 
Fiiiens  and  Jian  dams,  4.'tc.  Also  sections  of  Spanish  dam  of 
Alicante. 
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Tome  deuxieme,  4to.  Text  and  l»latcs.   Paris,  1871. 

Denver's  Great  Storage  Hesenroir.  Brief  illustrated  description. 

Fire  A  Water,  Oct.  28,  1S99. 

DOBSON»  K 

The  Oeelong  Water  Supply.   Deecribea  construction  of  a  concrete 

dam  Blxty  feet  heig'lit. 
Proc,  Inst.  C.  E.»  Vol.  LVI  (1879). 

DUN'CANSON,  THOS. 

Service  Reservoirs.  Gives  many  plans  and  elevations. 
Trans.  Liverpool  En^.  Soc.,  Vol.  VI,  pp.  118-136. 
Effect  of  Dams  on  Floods. 

Kept.  Chief  of  Engineers.  U.  S.  Army,  1877,  Vol.  I,  p.  742. 
Failure  of  llosei-voir  WaUs  at  Lowell,  Mass. 
8an.  Eng.,  Jan.  14,  1886. 

FITZGERALD,  D. 

Flow  of  Streams  and  Storage  In  Hassachusetts. 
Trans.  A.  S.  C.  E.,  Vol.  27,  p.  253  (Sept.,  1892). 

FITZ  GERALD,  DESMOND. 
The  Temperature  of  Lakes. 
Trans.  Am.  G.      Vol.  XXXIV,  p.  67  (1895). 

Storaire  Reservoirs:  Removal  of  the  Shallow  Flowag^e  from  tbe 
Basin.    Description  of  work  done  on  Basins  Nos.  H  and  ITI  of 

Boston  water-works. 
San.  Eng.,  April  9  and  16,  18S7. 

FLETCHER,  ROBERT. 

Storage  Reservoirs  of  Southern  Oalifornia. 
Eng.  News,  Vol.  XLVI  (1901),  p.  134. 

FLYNN,  P.  J. 

Irrigation  Canals  and  Oth^  Irrigation  Woirks.  Contains  nsefnl  arti- 
cles on  floods,  the  relation  of  forests,  measurement  of  water* 
destructive  velocities,  weirs,  dams,  etc. 

8vo,  San  Frandsco,  1892. 

FOLLBTT,  W.  W. 

Form  and  Construction  of  Dams  and  Reservoirs. 
Denver  Soc.  of  Civ,  Engrs.  &  Archi.,  Trans.,  1890,  Vol.  T»  p.  67. 
Fouling  of  Water  in  Deep  Storage  Reservoir.  Causes  and  remedy. 
Eng.  News,  March  14,  1865. 

FREEMAN,  JOHN  B. 

Report  Upon  New  York's  Water  Supply,  with  particular  reference 
to  the  need  of  procuring  additional  sources  and  their  probable 
costs  with  works  constructed  under  municipal  ownership.  Made 

to  Birr!  S.  Coler,  comptroller. 
8vo,  New  York,  1900. 
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FRANCIS,  JAME8  B. 

High  Wall!  or  Dams  to  Besitt  tlie  Prmitre  of  Water. 
Trana.  Am.  See.  C.  E.,  Vol.  XIZ,  p.  147. 

FIUZELT..  JOSEPH  P. 

Sloiage  auci  i'oiiUa^e  of  Water. 

Trans.  Am.  Soc.  C.  K.,  Vol.  XXXI,  p.  552. 

The  Water  Power  of  the  Falls  of  St.  Anthony. 

Trana.  Am.  Soc.  C.  E.,  Vol.  Xn,  p.  412  (1883). 

Oalleriea  and  Condnita  in  Naplea.  Abatraet  from  Lea  An.  dee  P.  et  C, 
describing  reBerToirs  or  gallwiea  ezcaTated  in  tlie  heart  of  the 
mountaina  for  the  Naplea  water  anpply. 

Eng.  A  Bolld.  Record,  Aug,  11,  1888. 

Gila  lUTer  Storage  Reaefroir. 

Eng.  Newa,  Vol.  XLm  (1900),  p.  34. 

(The)  Oileppe  Dam.    Illustrated  description  of  one  of  the  great 

dams  of  tBe  world. 
Eng.  Bee,  Oct.  17,  1806. 

QOBDON,  G. 

Value  of  Watw,  and  Ita  Storage  and  Diatribution  in  Southern  India. 
Proc.  Inat.  C.      Vol.  XXXllI,  p.  376. 

GOULD,  E.  SHEBHAN. 

The  Dunning'a  Dam,  Near  Scranton,  Pa. 

Trans.  Am.  Soc.  C,  E.,  Vol.  XXXII,  p.  3S9  (1894). 

GWINN,  DOW  R. 

Covering"  a  Storag-e  ReF<»rvoir  at  Quincy,  111.  Describes  the  construc- 
tion of  roof  of  white  pine,  built  to  lessen  trouble  from  vegetable 
growths. 

Eng.  News,  June  0,  1808. 

HARDESTY.  W.  P. 

The  Twin  Lakes  Keservoir,  Colorndn.    ik'scribes  great  natural  advan- 

tages.  and  works  neces>ar.v  in  adapting  its  size  for  conservation  of 

water  supplies, 
Eng".  News,  .Tune  30,  1898. 

HARWOOD,  W.  S. 

The  Great   I{eser\oir  S\st<Mn  of  the  I'pper  Miasissipj)!.  Illustrated 

acconnt  of  how  the  wnter  of  the  river  is  controlled,  etc.,  etc. 
Harper's  Weekly,  Jan.  9,  1897. 

HAWKSLEY.  T. 

Embankments  for  hnpoiinrlintr  Water. 
Proc.  Inst.  C.  £.,  Vol.  XXXI,  p.  70. 

BEN^ELL,  C.  G. 

West  Hallington  Bftservoir*  Description  of  construction. 
Proc,  Inst.  C.  E..  Vol.  ClI,  pp.  271-282. 
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BPBSCHIX,  CLEMENS. 

On  tbe  Work  Done  for  {he  Preflervatioii  of  tbe  Dam  ftt  Halyolce*  Ma— n 
in  1865,  and  On  Some  Studies  for  •  New  Stone  Dam  far  tl^e  Same 
Place. 

Trane.  Am.  Soc.  G.  E.»  Vol.  XV  (1686). 

HILL.  JOHN  W. 
A  Masonry  Dam. 

Traaa.  Am.  Soe.  C.  B.»  Vol.  XVI  (1887). 

HELL,  W.  B. 

Failnrea  of  Dama  in  thf  United  Statea, 
Bng.  NewB,  VoL  XLVn  (11KW).  p.  S06. 

HJatory  and  Description  of  the  Water  Supply  of  the  City  of  Brooldyau 
Prepared  and  printed  by  order  of  the'oommiaaioner  of  city  "wyoTlutt 
by  T.  M.  t>eVerona»  engineer  of  water  supply. 

4to.  Brooklyn,  1896. 

HOFER,  THOMAS. 

Reservoirs  in  the  Vosges.   Describing  several  important  reservoira 

in  Vosges  mountains. 
Oesterr.  Monatschr.  f.  d.  Oeifent.  Baudienst,  Jan.,  1900. 
Storag'e  Reservoirs  in  England.   Xoies  upon  English,  reeervoirs  made 

during-  a  journey  of  inspection. 
Oesterr.  Monatschr.  f.  d.  OefFent.  Baudienst,  Sept.,  1900. 
Various  l\£servoirs  in  Lorraine,  Belgium  and  France. 
Oesterr.  Monatschr.  f.  d.  Oef^ent.  Baudienst,  Feb.,  1900. 

HOOKER,  ELON  H. 

Storage  Capacity  in  Lalves  and  Reservoirs. 
Eng:.  Rec.,  Feb.  24,  1894. 

HUMBER,  WILLIAM. 

The  Water  Supply  of  Cities  and  Towns.  Contiiins  plans  and  descrip- 
tions of  many  of  the  best  examples  of  earth  and  masonry  dams  in 
England. 

8vo,  Chicago,  1897. 

JOBSON,  CHRISTOPHER. 

Beetaloo  Water-works,  South  Australia.    Gives  methods  employetl 

in  construction  of  a  concrete  dam  llS^li  feet  in  height. 
Proc.  Inst.  C.  Ew,  Vol.  CXm  (1893). 

KNIGHT,  FRANK  B. 

Building  an  Impounding  Dam  for  Storage  Reaerroir  for  the  Consoli- 
dated Gold  Fields/ Johannesburg,  South  Africa. 
Mines  A  lOn.,  May,  1900. 

KBAFT,  MAX. 

Construction  of  Reservoirs.  Description  of  reservoirs  constructed  to 

supply  power  at  the  mines,  Freiburg. 
Van  Noe.  Eng.  Mag.,  Vol.  XXIX,  p.  38. 
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XBANTZ,  J.  B. 

Study  of  Bewrfolr  Walls.  Ttauudatlon  from  FVeneli. 
8to,  New  York,  tS$X 

KBB8NIK.  PBOF.  P. 

The  Time  Beqnired  to  Fill  Bewrvoits.  Graphical  methods  lor  deter- 
zoinlng  time  required  to  fill  haains  of  any  shape  with  any  flow  of 
water. 

Oesterr.  Zeitsciir.  f.  d*  Oelfent.  Baudienst,  Mey  31,  IWMI. 

KREUTZBB,  FBANZ. 

On  the  Design  of  Masonry  Dams, 
froe.  Inst.  C.  E.,  Vol.  CSV  (1894). 

SUUN,  F. 

]i*rinciples  of  the  Design  and  Construction  of  Dams. 
Proc  Inst.  C.  K„  Vol.  LVI,  p.  336. 

LANEk  ALFRED  C. 

Water  Resources  of  the  Lower  Peninsula  of  Michigsn. 
Water  Supply  and  Irrigation  Papers  of  the  U.  S.  Geological  Surrey, 
No.  30. 

LATHAM,  J.  H. 

Banks  of  Reservoirs:  Principles  on  Which  They  Should  be  Con- 
structed. 

Proc.  InBt.  C.  B.,  Vol.  XXXIV,  p.  7T. 
LEARNED,  W.  E. 

Storoge  Reservoirs.  Description  of  building  ul  embankment  of  Ash- 
land Basin  No.  4,  Boston  water  supply. 
Jour.  New  Eng.  W.  Wks.  Assn.,  Dec,  1887. 

LxCONTE,  L.  J. 

High  Earthen  Dams  for  Storsge  Reservoirs, 
Eng.  Rec.,  Sept.  18,  1893,  p.  257. 

LEDLIE.  G.  H. 

Construction  of  an  Earthen  Dam  for  the  Athens,  Ga.,  Water-works. 
Jour.  Assn.  Eng.  Soc,  April,  1688;  Eng.  News,  May  5,  1888. 

LEMBN,  W.  C. 

A  Topo^-aphical  Survey  of  the  Reservoir  System  at  the  Headwaters 
of  the  Mississippi  River.  Gives  briefly  history  of  steps  leading  to 
creation  of  this  reservoir  system. 

Technograph,  No.  15,  1900-1901. 

LINDENKRON.  TIEGEL  V. 

The  Influence  of  Storage  Reservoirs  Upon  Water  Power  Plants. 
Oesterr.  Monatschr.  f.  d,  Oeffent.  Bauclienst,  Feb.,  1899. 

LIPPINCOTT,  J.  B. 

Storage  of  Water  on  Gila  River,  Arisona. 

Water  Supply  and  Irrigation  Papers  of  the  U.  S.  Geological  Survey, 
No.  33. 
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Water  8upply  on  Kings  Biver,  California. 

Water  Supply  and  Irrigation  Fapen  of  the  U.  S*  Geolo^cal  SmTey, 

No.  58. 

LIJKEN8,  N. 

Remarkaljle  Breaks  In  a  Besesnroir.  Gives  details  of  a  namber  of 
breaks  and  their  repairs  in  Consiioliocken  Hill  reaervoir. 

Proc.  Eng.  Club,  Fbila.»  Vol.  VI,  p.  147  (Dec,  1887);  Bngr-  News, 
Aug.  18,  1888. 

MANBY,  EDWARD  JOHN  THEODOBE. 

Villar  Reservoir  on  the  Blver  Lozoya.   Gives  short  account  of  eon* 

stniction  of  Villar  dam  In  Spain. 
Proc.  Inst.  C.  E.,  Vol.  LXXI  (1883). 

McCOLLOH.  WALTER. 

The  Construction  of  a  Water-tight  Masonry  Dam.  .  Describes  con- 
struction of  Sodom  dam  of  Croton  Water-works,  ninety-eiglit  feet 
in  height,  and  which  is  stated  to  be  absolutely  water^tigrlit. 

Trans.  Am.  Soc.  C.  E.,  Vol.  XXVIU  (1893). 

McMASTER,  JOHN  B. 

Profiles  of  High  Masonry  Dams. 

Van  Nostrand*s  Engineering  Magazine,  Vol.  XIV  (1876);  also  Van 

Nostrand*s  Science  Series,  No.  22. 
Montmartre  Reservoirs,  Paris. 

N'ouvelles  Annales  de  la  Construction,  1890,  p.  18.  Abstract  in  Proc. 
Inst.  C.  Vol.  C,  p.  449.  See,  also.  Eng.  &  Build.  Heeord,  Aug.  9, 
1890,  p.  150;  Lon.  Engineer,  Jan.  7,  1890,  p.  49;  Sci.  Am.  Sup.,  March 

8.  1^^90,  p.  11819. 
MORISON.  GEOEGE  S. 

The  Bohio  Dam.  Concerning  dam  by  whicb  summit  level  must  be 

7Tiaintnined  on  roiite  of  Panama  canal* 
Prof.  Am.  Soc.  C.  E..  Jan.,  1902. 

(The)  Muchkundi  Hnni.  Desoription  of  concrete  dam  in  India,  form- 
ing an  irriffation  leservoir  inlt  nded  to  store  water  for  distribution 

in  the  plains  at  a  lower  level. 
Engr..  Lon.,  Oct.  22,  1897. 

MULLIXS.  LIEUT.-GEN.  J. 

Iirif,'^ation  Manual.    Contains  method  of  constructing-  dams  to  resist 

floods  in  rivers  with  sandy  beds,  together  with  a  large  amount  of 

flood  data. 
4to,  London,  1890. 
(The)  New  Croton  Dam. 

Eng.  News,  Oct.  20,  1898;  Eng.  Eec,  June  11,  189S,  and  Jan.  7,  ism; 

Sci.  Am.,  Oct.  17,  1896,  and  Jan.  20,  1900. 
New  Prospect  Storage  and  Distributing  Reservoir,  at  Buffalo,  N.  Y. 

Illusirated  description. 
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Eng.  News,  Jan.  10,  1S91,  p.  26. 

New  Heservoir  at  Ashland,  Ky.    Descri^ition,  with  section  of  thfl 

reservuir  which  haa  a  capacity  of  1,500,000  gallons. 
Eng.  News,  April  11,  1891,  p.  342. 

New  Storage  lieyervoir,  (Jrand  .Jututioii  Ct)nipany,  £ariiag,  Eng. 

Description,  with  plan,  cross-sections,  elevations,  etc. 
London  Kng^ineer,  Aug.  24,  1888. 

NBWKLL,  F.  J  I. 

ln\ o.stif,'ations  of  Watt  r  Supply  by  the  I'nitcd  States  Geolog-ieal  Sur- 
vey. Explanation  of  work  done,  and  au  application  of  the  data  to 
the  drainage  basin  of  the  Totomac. 

San.,  Jan..  189S. 

KOKTII,  EDWARD  P. 

Winjr  DnniK  in  the  Mississippi  Above  the  Kalis  of  St.  Anthony. 

'J'rans.  Ant.  Soc.  ('.  E..  \'n1.         p.  (HsT7). 
Notes  on  W.ih  r  8iij»pl^  and  Water  Storage. 
Eny;.  N«  us,  \  ol.  XLllI  (11M»0),  p.  230. 

PAKSONS,  H.  DKli. 

Description,  with  plan  and  sections  of  wall,  of  new  Storage  reservoir 

beinp"  cnnstrticted  at  Nashville,  Tenn. 
Kn«r.  NrNvs.  .Iiinr  in.  r->-'''\ 

Psiyson  i'ark  Jit  s.  r\ oii-.  l  aiiil>ri<ij»"e.  Mass.     Description  of  ('otistruc- 

tion  of  H  l..'i()0,uO(),000-gallon  storage  reservoir  at  Hobbs'  Brook, 
Knjr.  Kee.,  Dee.  H,  lso:». 

rijJNFIELD.  FIJEDKKIC  COl  iriLAND. 

Jlarnesstnp  tlie  Nile,     .\eeonnt  of  nndertakinf?'  which  will  create 
large  Ink**  in  desert  of  .\friea.  antl  control  it  so  thai  the  water 
may  be  turned  intt>  distant  channels  at  will. 
(  emury  Mapra/ine,  Feb..  1 

Troposed  (  ajiacity  of  |{est  r\<)irs  ut  the  lleadwaieis  of  the  MississippL 
Ke|)t.  of  (  hief  Enjfiivers.  I  .  S.  Army,  1^91.  \\         .  IS92,  p.  1326. 

KAFTEK,  (J.  W  .  ClIFFN  \1.(  11,  W.,  and  NfOKTOV.  M.  K. 

(The)  IntUan  River  Dam.    Uives  facts  relating  to  the  water  storage 

in  this  Adirondack  reg^ion. 
Enjr.  News,  May  IS,  1^99. 

RAFTEK,  GEORGE  W. 

Application  of  the  Pt  iii*  ii  Ics  of  Forestry  and  Water  Storage  to  the 

Mill  Streanis  of  the  Slate  of  Now  York. 
Proc.  22d  .\n.  .Meeting  of  Am.  Pulp  and  i'aper  Assn 

Genesee  River  Storajre.  and  Its  R/'iation  to  tiie  Erie  Canal  and  the 
Mann  fact  urinjif  InterestK  of  Western  New  York.  Prepared  for  the 
lioeliester  Chanil^r  of  C  ommercc. 

Roch.,  N.  Y..  IS9.). 

Natural  and  Artificial  Forest  Reservoirs  of  the  State  of  New  York. 


652 


Report  of  the  Xbw  York  State 


TMrd  aunaal  report  of  Fisheries,  Game  and  Forest  Commiairioa 
(1897), 

Jteport  on  a  Water  Supply  from  the  Adirondack  Mountains  for  the 

City  of  New  York. 

Appendix  E,  of  an  inquiry  into  the  conditions  relating"  to  the  water 
supply  in  the  cit>  of  New  York,  by  tlie  Merchants*  Associ&tion. 
1900. 

Three  Reports  on  (ienesee  liiver  Storage  Surveys, 

Appendices  to  An.  Kepts.  of  State  Ejag.  and  Sur.,  for  1893,  1894  and 

1896. 

Notes  on  tlie  Design  and  Construction  «f  Masonry  Dams. 

Trans,  of  Assn.  of  Civil  Engineers  of  Cornell  UniveraiLy,    Vol.  Ill 

(1694-95),  p.  57. 
Two  Reports  on  Upper  Hudson  Storage  Surveys. 

Appendices  to  An*  Kepts.  of  New  York  State  Kng,  and  Stir,  far  18M 
and  1896. 

Water  Stipply  and  Irrigation  Papers  of  the  United  States  G<M>lofi^ical 
Surr^,  Nos.  24  and  25  —  Water  Itesources  of  the  State  of  M'ew 
York,  Paris  I  and  II,  1899. 

HANKINE,  W.  J.  MACQUORN. 

Reports  on  the  Design  and  Construction  of  Masonry  Dams.  Miscel- 
laneous scientific  papers. 
$▼0,  London,  ISSl. 

BAWL  IN  SO  v.  "R. 

ITiKtoricnl  Notice  t)f  Storage  Kcseivoirs. 
Proc.  Inst.  C.  E.,  Vol.  XVIU,  p.  393. 

Report  ou  the  NeAv  Croton  Aqueduct,  in  two  Tolumyes,  1883-1S87  aii<l 
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